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Appendix B

Potential applicants frequently direct
questions to officials of the Department
regarding application notices and
programmatic and administrative regulations
governing various direct grant programs. To
assist potential applicants the Department -
has assembled the following most commonly
asked questions.

Q. Can we get an extension of the
deadline?

A. No. A closing date may be changed only
under extraordinary circumstances. Any
change must be announced in the Federal
Register and apply to all applications.
Waivers for individual applications cannot
be granted regardless of the circumstances.

Q. How many copies of the application
should I submit and must they be bound?

A. Our new policy calls for an original and
8ix copies to be submitted. The binding of
applications is optional.

Q. We just missed the deadline for the
XXX competition. May we submit under
another competition?

A. Yes, however, the likelihood of success
is not good. A properly prepared application
must meet the requirements of the
competition to which it is submitted.

Q. I'm not sure which competition is most
appropriate for my project. What should I do?

A. We are happy to discuss any questions
with you and provide clarification on the
unique elements of the various competitions.

Q. Will you help us prepare our
application?

A. We are happy to provide general
program information. Clearly, it would be
appropriate for staff to participate In the
actual writing of an application, but we can
respond to specific questions about
application requirements, evaluation criteria,
and the priorities. Applicants should
understand that this previous contact is not
required, nor will it in any way influence the
success of an application.

Q. When will 1 find out if I'm going to be
funded? .

A. You can expect to receive notification
within 3 to 4 months of the application
closing date, depending on the number of

applications received and the number of
competitions with closing dates at about the
same time.

Q. Once my application has been reviewed

by the review panel, can you tell me the
outcome? (

A. No. Every year we are called by a
number of applicants who have legitimate
reasons for needing to know the outcome of
the review prior to official notification. Some
applicants need to make job decisions, some
need to notify a local school district, etc.
Regardless of the reason, because final
funding decisions have not been made at that
point, we cannot share information about the
review with anyone.

Q. Will my application be returned if I am
not funded?

A. We no longer return unsuccessful
applications. Thus, applicants should retain
at least one copy of the application.

Q. Can | obtain copies of reviewers'
comments?

A. Upon written request, reviewers'
comments will be mailed to unsuccessful
applicants.

Q. Is travel allowed under these projects?

A. Travel associated with carrying out the
project is allowed. Because we may request
the project director of funded projects to
attend an annual project directors meeting,
you may also wish to include a trip or two to
Washington, D.C. in the travel budget. Travel
to conferences is sometimes allowed when it
is for purposes of dissemination.

Q. If my application receives high scores
from the reviewers, does that mean that I will
receive funding?

A. Not necessarily. It is often the case that
the number of applications scored highly by
the reviewers exceeds the dollars available
for funding projects under a particular
competition. The order of selection, which is
based on the scores of all the applications
and other relevant factors, determines the
applications that can be funded.

Q. What happens during negotiations?

A. During negotiations technical and
budget issues may be raised. These are issues
that have been identified during the panel
and staff reviews that require clarification.
Sometimes issues are stated as “conditions.”

These are issues that have been identified as
s0 critical that the award cannot be made
unless those conditions are met. Questions
may also be raised about the proposed
budget. Generally, these issues are raised
because there is inadequate justification or
explanation of a particular budget item, or
because the budget item seems unimportant

. to the successful completion of the project. If

you are asked to make changes that you feel
could seriously affect the project’s success,
you may provide reasons for not making the
changes or provide alternative suggestions.
Similarly, if proposed budget reductions will,
in your opinion, seriously affect the project
activities, you may explain why and provide
additional justification for the proposed
expenses. An award cannot be made until all
negotiation issues have been resolved.

Q. How do I provide an assurance?

A. Except for SF-424B, "Assurances—Non-
Construction Programs,” simply state in
writing that you are meeting a proscribed
requirement,

Q. Where can copies of the Federal
Register, program regulations, and Federal
statutes be obtained?

A. Copies of these materials can usually be
found at your local library. If not, they can be
obtained from the Government Printing
Office by writing to: Superintendent of
Documents, U.S. Government Printing Office,
Washington, DC 20402. Telephone: (202) 783~
3238. When requesting copies of regulations
or statutes, it is helpful to use the specific
name, public law number, or part number.
The material referenced in this notice should
be referred to as follows:

(1) Functional Literacy for State and Local
Prisoners Program (CFDA No.: 84.255-A).

(2) Education Department General
Administrative Regulations (EDGAR) 34 CFR
parts 74, 75, 77, 79, 80, 81, 82, 85, 86 and 489.

(3) Program regulations for the Functional
Literacy for State and Local Prisoners
Program, 34 CFR part 489 (note that these
regulations are published elsewhere in this
issue of the Federal Register).

[FR Doc. 92-12885 Filed 6-4-92; 8:45 am|)
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DEPARTMENT OF EDUCATION
[CFDA No.: 84.198]

National Workplace Literacy Program;
Notice Inviting Applications for New
Awards for Fiscal Year (FY) 1993

Note to Applicants: This notice is a
complete application package. Together
with the statute authorizing the program
and applicable regulations governing the
program, including the Education
Department General Administrative
Regulations (EDGAR), the notice
contains all of the information,
application forms, and instructions
needed to apply for a grant under this
competition.

Purpose of Program: The National
Workplace Literacy Program provides
assistance for demonstration projects
that teach literacy skills needed in the
workplace through exemplary education
partnerships between business,
industry, or labor organizations and
educational organizations.

Eligible Applicants

(a) Awards are provided to exemplary
partnerships between—

(1) A business, industry, or labor
organization, or private industry council;
and

(2) A State educational agency, local
educational agency, institution of higher
education, or school (including an area
vocational school, an employment and
training agency, or a community-based
organization).

(b) A partnership must include as
partners at least one entity from
paragraph {a)(1) and at least one entity
from paragraph (a)(2), and may include
more than one entity from each group.

(c)(1) The partners shall apply jointly
to the Secretary for funds.

(2) The partners shall enter into an
agreement, in the form of a single
document signed by all partners,
designating one member of the
partnership as the applicant and the
grantee. The agreement must also detail
the role each partner plans to perform,
and must bind each partner to every
statement and assurance made in the
application. Applications are governed
by the EDGAR provisions in 34 CFR
75.127-75.129 regarding group
applications.

Deadline for Transmittal of
Applications; July 10, 1892,

Deadline for Intergovernmental Beview:
September 8, 1992.

Available Funds: $19,251,000.

Estimated Range of Awards; $121,000 to
$1,000,000.

Estimated Average Size of Awards:
$385,000.

Estimated Number of Awards: 50.

Note: The Department is not bound by any
estimates in this notice.

Project Period: Up to 18 months.
Applicable Regulations

(a) The Education Department
General Administrative Regulations
(EDGAR) as follows:

(1) 34 CFR part 74 (Administration of
Grants to Institutions of Higher
Education, Hospitals and Nonprofit
Organizations).

(2) 34 CFR part 75 (Direct Grant
Programs).

(3) 34 CFR part 77 (Definitions that
Apply to Department Regulations).

(4) 34 CFR part 79 (Intergovernmental
Review of Department of Education
Programs and Activities).

(5) 34 CFR part 80 (Uniform
Administrative Requirements for Grants
and Cooperative Agreements to State
and Local Governments).

(8) 34 CFR part 81 (General Education
Provisions Act—Enforcement).

(7) 34 CFR part 82 (New Restrictions
on Lobbying).

(8) 34 CFR part 85 (Governmentwide
Debarment and Suspension)
{Nonprocurement) and Governmentwide
Requirements for Drug-Free Workplace
[Crants)).

{9) 34 CFR part 86 (Drug-Free Schools
and Campuses).

(b) The regulations for this program in
34 CFR parts 460, 461, and 472.

Description of Program: The Secretary
provides grants or cooperative
agreements to projects designed to
improve the productivity of the
workforce through improvement of
literacy skills in the workplace by—

(a) Providing adult literacy and other
basic skills services and activities;

(b) Providing adult secondary
education services and activities that
may lead to the completion of a high
school diploma or its equivalent;

(c) Meeting the literacy needs of
adults with limited English proficiency;

(d) Upgrading or updating basic skills
of adult workers in accordance with
changes in workplace requirements,
technology, products, or processes;

(e) Improving the competency of adult
workers in speaking, listening,
reasoning, and problem solving;: or

(f) Providing educational counseling,
transportation, and child care services
for adult workers during nonworking
hours while the workers participate in
the project.

This program supports AMERICA
2000, the President's strategy for moving
the Nation towards the National
Education Goals. The National
Workplace Literacy Program is one
means of transforming America into a
“Nation of Students" and strengthening
the Nation's education effort for
yesterday’s students who are today’s
workers. The President believes that
learning is a life-long challenge.
Approximately 85 percent of America's
workers for the year 2000 are already in
the workforce. Improving schools for
today's and tomorrow's students is not
sufficient to ensure a competitive
America in the year 2000. The President
has called on Americans to move from
“A Nation at Risk" to A Nation of
Students” by continuing to enhance the
knowledge and skills of all Americans.

Invitational Priorities

Under 34 CFR 75.105(c)(1), the
Secretary is particularly interested in
applications that meet the following
invitational priorities. However, under
34 CFR 75.105(c)(1) an application that
meets these invitational priorities does
not receive competitive or absolute
preference over other applications.

Projects that propose—

(a) Assessment and evaluation
activities including development of
gualitative and quantitative tools that
measure the attainment or enhancement
of job-specific basic skills and other
workplace outcomes as increased
employee-readiness for promotions,
decreased error rates and reductions in
waste, turnover, lost management time
and downtime. The Department respects
the proprietary nature of the kinds of
workplace data collected and is seeking
data only on participant gains and not
access to raw data;

(b) In the case of previously funded
grantees, activities that (in addition to
*normal” literacy services) develop,
validate, refine, reproduce, and
disseminate basic skills curricula that—

(1) Are based on an analysis of
literacy skills required for job
competencies;

{2) Simplify job-based materials to
create a systematic curriculum that
brings workers to the level of basic
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skills competency required for a current
or future job; and

(3) May be transferrable to businesses
or industries of a similar type or size
{such as garment manufacturing or small
businesses).

{c) A plan of operation that, consistent
with the principles of high productivity
work environments, demonstrates new
methods of involving workers, whether
union or non-union, in all aspects of
program development, including project
design, job task analysis, curriculum
development, governance, recruitment,
instruction, peer support, and evaluation
that is integrated with team-based
management or cross-training
approaches used in the workplace.

Selection Criteria

The Secretary uses the following
selection criteria to evaluate
applications for new grants under this
competition.

The maximum score for all of these
criteria is 105 points, including the 5
points associated with the additional
factor of small business involvement.
The maximum score for each criterion is
indicated in parentheses.

The Secretary assigns the 15 points
reserved in 34 CFR 472.21(b) as follows:
5 points to the selection criterion (a}—
Program factors—in 34 CFR 472.22(a) for
a total of 20 points for that criterion; 5
points to the selection criterion (d}—
Plan of operation—in 34 CFR 472.22(d)
for a total of 17 points for that criterion;
and 5 points to the selection criterion
(f}—Evaluation plan—in 34 CFR
472.22(f) for a total of 15 points for that
criterion.

(a) Program factors. (20 points) The
Secretary reviews each application to
determine the extent to which the
project—

(1) Demonstrates a strong relationship
between skills taught and the literacy
requirements of actual jobs, especially
the increased skill requirements of the
changing workplace;

(2) Is targeted to adults with
inadequate skills for whom the training
described is expected to mean new
employment, continued employment,
career advancement, or increased
productivity;

(3) Includes support services, based
on cooperative relationships within the
partnership and from helping
organizations, necessary to reduce
barriers to participation by adult
workers. Support gervices could include
educational counseling, transportation,
and child care during non-working hours
while adult workers are participating in
a project; and

(4) Demonstrates the active
commitment of all partners to
accomplishing project goals.

(b) Extent of need for the project. (15
points) The Secretary reviews each
application to determine the extent to
which the project meets specific needs,
including consideration of—

(1) The extent to which the project
will focus on demonstrated needs for
workplace literacy training of adult
workers;

(2) The adequacy of the applicant’s
documentation of the needs to be
addressed by the project;

(3) How those needs will be met by
the project; and

(4) The benefits to adult workers and
their industries that will result from
meeting those needs.

(c) Quality of training. (15 points) The
Secretary reviews each application to
determine the quality of the training to
be provided by the project, including the
extent to which the project will—

(1) Use curriculum materials that are
designed for adults and that reflect the
needs of the workplace;

(2) Use individualized educational
plans developed jointly by instructors
and adult learners;

(3) Take place in a readily accessible
environment conducive to adult
learning; and

(4) Provide training through the
partner classified under 34 CFR
472.2(a)(2), unless transferring this
activity to the partner classified under
34 CFR 472.2(a)(1) is necessary and
reasonable within the framework of the
project.

(d) Plan of operation. (17 points) The
Secretary reviews each application to
determine the quality of the plan of
operation for the project, including—

(1) The quality of the project design,
especially the establishment of
measurable objectives for the project
that are based on the project's overall
goals;

{2) The extent to which the plan of
management is effective and ensures
proper and efficient administration of
the project, and includes—

(i) A description of the respective
roles of each member of the partnership
in carrying out the plan;

(ii) A description of the activities to be
carried out by any contractors under the
plan;

(iii) A description of the respective
roles, including any cash or in-kind
contributions, of helping organizations;
and

(iv) A description of the respective
roles of any sites;

(3) How well the objectives of the
project relate to the purposes of the
program;

{4) The quality of the applicant’s plan
to use its resources and personnel to
achieve each objective; and

(5) How the applicant will ensure that
project participants, who are otherwise
eligible to participate, are selected
without regard to race, color, national
origin, gender, age, or handicapping
condition.

(e) Applicant's experience and quality
of key personnel. (10 points).

(1) The Secretary reviews each
application to determine the extent of
the applicant's experience in providing
literacy services to working adults.

(2) The Secretary reviews each
application to determine the quality of
key personnel the applicant plans to use
on the project including—

(i) The qualifications, in relation to
project requirements, of the project
director, if one is to be used;

(ii) The qualifications, in relation to
project requirements, of each of the
other key personnel to be used in the
project;

(iii) The time that each person
referred to in paragraphs (e)(2) (i) and
(ii) above will commit to the project; and

(iv) How the applicant, as part of its
nondiscriminatory employment
practices, will ensure that its personnel
are selected for employment without
regard to race, color, national origin,
gender, age, or handicapping condition.

(3) To determine personnel
qualifications under paragraphs (e)(2 (i)
and (ii) above, the Secretary considers—

(i) Experience and training in fields
related to the objectives of the project;

(ii) Experience and training in project
management; and

(iii) Any other qualifications that
pertain to the quality of the project.

(f) Evaluation plan. (15 points) The
Secretary reviews each application to
determine the quality of the evaluation
plan for the project, including the extent
to which the applicant’s methods of
evaluation—

(1) Are clearly explained and
appropriate to the project;

(2) To the extent possible, are
objective and produce data that are
quantifiable;

(3) Identify expected outcomes of the
participants and how those outcomes
will be measured;

(4) Include evaluation of effects on job
advancement, job performance
{including, for example, such elements
as productivity, safety and attendance),
and job retention; and

(5) Are systematic throughout the
project period and provide data that can
be used by the project on an ongoing
basis for program improvement.
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(g) Budget and cost-effectiveness. (8
points) The Secretary reviews each
application to determine the extent to
which—

{1) The budget is adequate to support
the project;

(2) Costs are reasonable and
necessary in relation to the objectives of
the project; and

(3) The applicant has minimized the
purchase of equipment and supplies in
order to devote a maximum amount of
resources to instructional services.

Additional Factor

The Secretary assigns 5 points to
applications that include small
businesses. To gualify for the 5 points,
an applicant must certify which of the
enterprises included in the partnership
is a small business under the Small
Business Size Standards; Final and
Interim Final Rules (13 CFR part 121),
published in the Federal Register {Vol.
54, No. 249, pages 52648-52658), and
make explicit in the certification the
four-digit Standard Industrial
Classification (SIC) code in the Final
and Interim Final Rules within which
each such enterprise classifies itself.

(Authority: 20 U.S.C. 1211(a))

In making awards under this program,
the Secretary may consider, in addition
to the selection criteria, whether funding
a particular applicant would improve
the geographical distribution of projects
funded under this program.

(Authority: 20 US.C 1211(a))

Intergovernmental Review of Federal
Programs

This program is subject to the
requirements of Executive Order 12372
(Intergovernmental Review of Federal
Programs) and the regulations in 34 CFR

. part 79.

The objective of the Executive order is
to foster an intergovernmental
partnership and to strengthen federalism
by relying on State and local processes
for State and local government
coordination and review of proposed
Federal financial assistance.

Applicants must contact the
appropriate State Single Point of
Contact to find out about, and to comply
with, the State's process under
Executive Order 12372. Applicants
proposing to perform activities in more
than one State should immediately
contact the Single Point of Contact for
each of those States and follow the
procedure established in each State
under the Executive order. If you want
to know the name and address of any
State Single Point of Contact, see the list
published in the Federal Register on
April 2, 1982 (57 FR 11354).

In States that have not established a
process or chosen a program for review,
State, areawide, regional, and local
entities may submit comments directly
to the Department.

Any State Process Recommendation
and other comments submitted by a
State Single Point of Contact and any
comments from State, areawide,
regional, and local entities must be
mailed or hand-delivered by the date
indicated in this notice to the following
address: The Secretary, Executive Order
12372-CFDA #84.198, U.S. Department
of Education, room 4181, 400 Maryland
Avenue, SW., Washington, DC 20202-
0125.

Proof of mailing will be determined on
the same basis as applications [see CFR
75.102). Recommendations or comments
may be hand-delivered until 4:30 p.m.
(Washington, DC time) on the date
indicated in this notice.

Please Note That the Above Address
is not the Same Address as the One to
Which the Applicant Submits its
Completed Application. Do not Send
Applications to the Above Address.

Instructions for Transmittal of
Applications

(a) If an applicant wants to apply for a
grant, the applicant shall—

(1) Mail the original and SIX copies of
the application on or before the deadline
date to: U.S. Department of Education,
Application Control Center, Attention:
(CFDA #84.198), Washington, DC 20202-
4725,

or

(2) Hand deliver the original and six
copies of the application by 4:30 p.m.
(Washington, D.C. time) on the deadline
date to: U.S. Department of Education,
Application Control Center, Attention:
(CFDA #84.198), room #3633, Regional
Office Building #3, 7th and D Streets,
SW., Washington, DC.

(b) An applicant must show one of the

ollowing as proof of mailing:

(1) A legibly dated U.S. Postal Service

tmark.

pos

(2) A legible mail receipt with the date
of mailing stamped by the U.S. Postal
Service.

(3) A dated shipping label, invoice, or
receipt from a commercial carrier.

{4) Any other proof of mailing
acceptable to the Secretary.

(c) If an application is mailed through
the U.S. Postal Service, the Secretary
does not accept either of the following
as proof of mailing:

(1) A private metered postmark.

(2) A mail receipt that is not dated by
the U.S. Postal Service.

Notes: {1) The U.S. Postal Service does not
uniformly provide a date postmark. Before

relying on this method, an applicant should
check with its local post office.

{2) The Application Control Center will
mail a Grant Application Receipt
Acknowledgment to each applicant. If an
applicant fails to receive the notification of
application receipt within 15 days from the
date of mailing the application, the applicant
should call the U.S. Department of Education
Application Control Center at (202) 732-2495.

(3) The applicant must indicate on the
envelope and—if not provided by the
Department—in Item 10 of the Application for
Federal Assistance [Standard Form 424) the
CFDA number of the competition under
which the application is being submitted.

Application Instructions and Forms

To apply for an award under this
program competition, your application
must be organized in the following order
and include the following six parts:

Part I: Application for Federal
Assistance {Standard Form 424 [Rev. 4-
88)) and Instructions.

Part II: Partners' Agreement Form.

Part 1Il: Budget Information and
Instructions.

Part IV: Budget Narrative.

Part V: Program Narrative.

Part VI: Additional Assurances and
Certification:

a. Assurances—Non-Construction
Programs {Standard Form 424B).

b. Certifications Regarding Lobbying:
Debarment, Suspension, and Other
Responsibility Matters; and Drug-Free
Workplace Requirements (ED form 80-
0013) and Instructions.

c. Certification Regarding Debarment,
Suspension, Ineligibility and Voluntary
Exclusion: Lower Tier Covered
Transactions (ED Form 80-0014) and
Instructions.

Note: Ed Form 80-0014 is intended for the
use of grantees and should not be transmitted
to the Department.

d. Disclosure of Lobbying Activities
{Standard Form LLL) (if applicable) and
Instructions, and Disclosure of Lobbying
Activities Continuation Sheet {Standard
Form LLL-A).

All forms and instructions are
included as appendix A of this notice.
Questions and answers pertaining to
this program are included, as appendix
B, to assist potential applicants.

An applicant may submit information
on a photostatic copy of the forms in
appendix A. However, each of the
pertinent documents must include an
original ink signature. All applicants
must submit ONE original signed
application, including ink signatures on
all forms and assurances and SIX copies
of the application. Please mark each
application as original or copy. Local or
State agencies may choose to submit
two copies with the original.
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No grant may be awarded unless a
complete application form has been
received.

(20 U.S.C. 1241-1391)

FOR FURTHER INFORMATION CONTACT:
Jeanne Williams, Special Programs
Branch, Division of National Programs,

Office of Vocational and Adult
Education, U.S. Department of

Education, room 4512-MES, 400
Maryland Avenue SW., Washington, DC
20202-7242. Telephone (202) 732-1838.
Deaf and hearing impaired individuals
may call the Federal Dual Party Relay
Service at 1-800-877-8339 (in the
Washington, DC 202 area code,
telephone 708-8300) between 8 a.m. and
7 p-m., Eastern time.

Program Authority: 20 U.S.C, 1211(a).
Dated: May 28, 1992,
Betsy Brand,
Assistant Secretary, Office of Vocational and
Adult Education.
Appendix A—

BILLING CODE 4000-01-M
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OMS Approval lo. 0348-0043

APPLICATION FOR

FEDERAL ASSISTANCE

1. TYPE OF SUBMISSION: 3. DATE RECTIVED BY STATE
Aopiicaton ' Preapdication
[0 Construcuon [ Construcuon

1. DATH SUSMTTED

4 DATRE RECEIVED BY FEDERAL AQENCY

E]&m-cuwm [0 Non-Construction
5. APPUICANT INPFORMATION
Lagal Name: Organczstbonst Unit:

Address (grve city, counly, slale, and Zip code): Name and telephons number of the persan to be
this sppocston (grve arva code)

& EMPLOYER IDENTIFICATION NUMBER (EIXF OF APPUICANT: (enter appropriate leiter m box) ||
1 TR s B A T g e g
L St C n of Migher L
. J. Private Unsversty
& TYPR OF APPLICATION: ¢ W Indien Tribe
El New O Contnuaton ] Rewison L indraduat
M. Profit Organization
" Revizion, enter appropnate lettar(s) in boxies): D D Xstra N Other (Specity)
A incresse Award 8 Decrease Awarc C incresss Durstion
O Decresse Ouration  Other (specify)

$. NAME OF FEDERAL AGENCY:
U.S. Department of Education

8. CATALOO OF FEDERAL DOMESTIC l 8 l,; Lrl Jg ]8 11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT:

me National Workplace Literacy Program

11 AREAS AFFECTED BY PROJECT (C/bes countres, sisles, oic. )

14. CONGRESSIONAL DISTRICTS OF.
a. Applicant i b Project

16, 18 APPLICATION SUBJECT TO REVIEW BY STATE EXECUTIVE ORDER 12377 PROCESS?

s Federal & YES THIS PREAPPLICATION/APPLICATION WAS MADE AvAuaLs TO THE
STATE EXECUTIVE ORDER 12372 PROCESS FOR REVIEW

1|52 Sopiicant DATE

¢ State
b NQ D PROGRAM IS NOT COVERED BY £0. 12372

d Locsl
D OR PROGRAM HAS NOT BEEN SELECTED BY STATE FOR REVIEW

& Othes

1 Program income ] 17. IS THE APPLICANT DELINGUENT ON ANY FEDERAL DEBT?

ey = [] Yes 1t “Yes." sttach an explanation. O™

16 TO THE BEST OF MY KNOWLEDGE AND BELIEF. ALL DATA i THIS APPLICATIONPREAPPLICATION ARE TRUE ANO CORRECT, THE DOCUMENT MAS BEEN OULY
AUTHORIZED BY THE GOVERNING BOOY OF THE APPLICANT AND THE APPUICANT WILL COMPLY WITH THE ATTACKED ASSURANCES IFf THE ASSISTANCE IS AWARDED

2. Typea Name of Authoruzed Reprasentstve b. Title ¢ Teleohone number

d Signature of Authorued Representative @ Dete Sgned

Frevous Eations Not Usable iancara Form 424 IREV 1.88) =
Prascrioed by OMB Cwcuar A102

Authorized for Local Reproduction
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INSTRUCTIONS FOR THE SF 424

This is a standard form used by applicants as a required facesheet for preapplications and applications submitted
for Federal assistance. It will be used by Federal agencies to obtain applicant certification that States which have
established a review and comment procedure in response to Executive Order 12372 and have selected the program
to be included in their process, have been given an opportunity to review the applicant’s submission.

Item: Entry: Item: Entry:

1. Self-explanatory. 12. List only the largest political entities affected
2. Date application submitted to Federal agency (or 5., State, counties, citien).

State if applicable) & applicant's control number

(if applicable). 13, Seif-explanatory. ;

3. State useonly (if applicable). 14. List the applicant’s Congressional District and
4. If this application is to continue or revise an any District(s) affected by the program or project.
existing award, enter present Federal identifier . - 3

- 15. Amount requested or to be contributed during
number. If for a new project, leave blank. the first funding/budget period by each
5. Legal name of applicant, name of primary contributor. Value of in-kind contributions
organizational unit which will undertake the should be included on appropriate lines as
assistance activity, complete address of the applicable. If the action will result in a dollar
applicant, and name and telephone number of the change to an existing award, indicate only the
person to contact on matters related to this amount of the change. For decreases, enclose the
application. amounts in parentheses. If both basic and
. —a supplemental amounts are included, show
P- E;?r fdu;pl::::;:’e”u?::::ﬁz‘;bﬂ (EDY) as breakdown on an attached sheet. For multiple
ot e St program funding, use totals and show breakdown
7. Enter the appropriate letter in the space using same categories as item 15.
provided.
‘ & 16. Applicants should contact the State Single Point
B ﬁtﬁ;f:{:ﬁ?‘u :;“ a:i:e?ter PEpEOPETSLS of Contact (SPOC) for Federal Executive Order
Pcels) peovided; 12372 to determine whether the application is
— "New” means & new assistance award. subject to the State intergovernmental review
— "Continuation” means an extension for an process.
additional funding/budget period for a project
with a projected completion date. 17. This question applies to the applicant organi-
— "Revision” means any change in the Federal zation, not the person who signs as the
Government's financial obligation or authorized representative. Categories of debt
contingent liability from an existing include delinquent audit disallowances, loans
obligation. and taxes,
9. Name of Federal fi hich assistance i
bei:‘ge requested ::;:;L :t;t:li\;:ico:ssxs e 18. To be signed by the authorized representative of

the applicant. A copy of the governing body's

10. Use the Catalog of Federal Domestic Assistance authorization for you to sign this application as

number and title of the program under which official representative must be on file in the
assistance is requested. applicant’s office. (Certain Federal agencies may

1. Enter a brief descriptive title of the project. if require that this authorization be submitted as
more than one program is involved, you should part of the application.)

append an explanation on a separate sheet. If
appropriate (e.g., construction or real property
projects), attach a map showing project location.
For preapplications, use a separate sheet to
provide a summary description of this project.
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PART 11 - PARTNERSHIP AGREEMENT FORM

INSTRUCTIONS: Partners must submit a signed Partners’ Agreement form and enclose it with
the application. Under 34 CFR 472.2 it is essential that the partners sign and submit this
docurent in order for their application to be considered complete. If the document is not
signed by all partners and submitted with the application, the Secretary will return the
application without further consideration for funding pursuant to 34 CFR 75.216.

Please note that every partnership must include at least one entity from each of the
following two categories and may, but need not, include more than one entity from each
category. Category 1 includes a business, industry, or labor organization, or private

i council. Category 2 includes a State educational agency, local educational agency,
or school (including an area vocational school, and employment and training agency, or a
community-based organization). This means that the Partnership Agreement must be signed by
at least one Category 1 partner and at least one Category 2 partner and must also be signed
by any other partner(s) included in the partnership. Any questions about forming a valid
partnership and properly completing the Partnership Agreement may be referred to one of the
program officers listed as an information contact in this application notice.

Partners’ Agreement
As authorized representatives of our organizations, we agree on their behalf to the
following terms with respect to our application number V198A as a condition of
applying for and receiving a grant from the National Workplace Literacy Program. We:

- designate partner as the applicant on behalf of the
partnership;

are willing to be partners in this project;

will perform the role detailed for each of us in the application;

will be bound by every statement and assurance made in the application
including, but not limited to, the assurance that any funds provided to the
partnership under Section 371 of Public Law 100-297 will be used to supplement
and not supplant funds otherwise available for the purposes of the National
Workplace Literacy Program.

Category One Partner Category Two Partner

Original Ink Signature Original Ink Signature

Name (Typed) Name (Typed)

Title (Typed) Title (Typed)

Organization (Typed) Organization (Typed)

Date (Typed) Date (Typed)

Note: Applicant must add signature spaces including the above information for any
additional partner(s).




)
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INSTRUCTIONS FOR PART II--PARTNERS' AGREEMENT FORM

Partners must submit a signed Partners' Agreement Form
and enclose it with the application. Under 34 CFR 472.2, it
is essential that the partners sign and submit this document
in order for their application to be considered complete.
Any reference in the application to an organization as a
partner in the project is considered to mean aAbona fide
partner in the partnership. If the document is not signed
by all organizations identified as partners and submitted
with the application, the Secretary will return the
application without further consideration for fundina

pursuant to 34 CFR 75.216
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PART 111 - BUDGET INFORMATION

SECTION A - Budget Summary by Categories

1. Personnel

2. Fringe Benefitas (Rate %)

3. Travel

4. Equipment

S. Supplies

6. Contractual

7. Other

8. Total, Direct Cost
(lines 1 through 7)

9. Indirect Cost (Rate %)

10. Training Costs/Stipends

11. TOTAL, Federal Funds Requested
(lines 8 through 10)

SECTION B -~ Cost Sharing Summary (if appropriate)

A B C
1. Caeh Contribution
2. In-Kind Contribution
(only costs specifically
for this project)
3. TOTAL, Coet Sharing (Rate %)
NOTE: For FULLY-FUNDED PROJECTS use Column A to record the entire

project budget period.

For MULTI-YEAR PROJECTS use Column A to record the first 12-
month budget period; Column B to record the second 12-month
budget period; and Column C to record the third 12-month
budget period.
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INSTRUCTIONS FOR PART III - BUDGET INFORMATION

SECTION A - Budget Summary by Categories

personnel: Show salaries to be paid to project personnel.

Fringe Benefits: Indicate the rate and amount of fringe benefits.
Travel: Indicate the amount requested for both inter- and intra-State
travel of project staff. Include funds for two trips for two people to
attend a project director’s meeting in Washington, D.C.

Equipment: Indicate the cost of non-expendable personnel property that
has a useful life of more than one year and a cost of $300 or more per
unit ($5,000 or more if State, Local, or Tribal Government).

Supplies: Include the cost of consumable supplies and materials to be
used during the project.

Contractual: Show the amount to be used for (1) procurement contracts
(except those which belong on other linee such as supplies and equipment):
and (2) sub-contracts.

Other: Indicate all direct costs not clearly covered by lines 1 through
6 above, including consultants.

Total, Direct Cost: Show the total for lines 1 through 7.

Indirect Costs: Indicate the rate and amount of indirect costs. NOTE:
For training grants, the indirect cost rate cannot exceed 8%.

Training/Stipend Cost: (not allowable)

TOTAL, Federal Funds Requested: Show total for lines 8 through 10.

SECTION B - Cost Sharing Summary

Indicate the actual rate and amount of cost sharing when there is a cost
gharing requirement. If cost sharing is required by program regulations,
the local share required refers to a percentage of TOTAL PROJECT COST, not
of Federal funds.

BILLING CODE 4000-01-C
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Part IV—Instructions for Budget The narrative should encompass each Letters of support contained in the
Narrative function or activity for which funds are  application will strengthen the

Prepare a detailed Budget Narrative
that justifies, and/or clarifies the budget
figures shown in sections A and B.
(Please note that the National Literacy
Act of 1991 (Pub. L. 102-73 as amended)
amends the Adult Education Act (Pub. L.
100-297) to permit any eligible
organization to use 100 percent Federal
funds for administrative costs incurred
in establishing a project during a start-
up period, not to exceed 90 days.)
Explain:

1. The basis used to estimate certain
costs (professional personnel,
consultants, travel, indirect costs) and
any other cost that may appear unusual;

2. How the major cost items relate to
the proposed project activities;

3. The costs of the project's evaluation
component;

4. What matching occurs in each
budget category; and

5. For any organization claiming 100
percent Federal funding for
administrative costs incurred in
establishing a project during a start-up
period, not to exceed 90 days, provide a
breakdown of expenditures in the start-
up period, and in the subsequent
operational period.

Instructions for Part V—Application
Narrative

Before preparing the Application
Narrative, an applicant should read
carefully the description of the program,
the information regarding the
invitational priority, and the selection
criteria the Secretary uses to evaluate
applications.

being requested and should—

1. Begin with a Abstract; that is, a
summary of the proposed project:

2. Describe the proposed project in
light of each of the selection criteria in
the order in which the criteria are listed
in this application package; and

3. Include any other pertinent
information that might assist the
Secretary in reviewing the application.

The Secretary strongly requests the
applicant to limit the Application
Narrative to no more than 25 double-
spaced, typed, 8'%" X 11” pages (on one
side only), although the Secretary will
consider applications of greater length.
Be sure that each page of your
application is numbered consecutively.

Include as an appendix to the
Application Narrative supporting
documentation, also on 8%" X 11"
paper (e.g., letters of support, footnotes,
résumés, etc.) or any other pertinent
information that might assist the
Secretary in reviewing the application.

Applicants are advised that—

(1) Under 34 CFR 75.217 of the
Education Department General
Administrative Regulations (EDGAR),
the Department considers only
information contained in the application
in ranking applications for funding
consideration. Letters of support sent
separately from the formal application
package are not considered in the
review by the technical review panels.

(2) In reviewing applications, the
technical review panel evaluates each
application solely on the basis of the
established technical review criteria.

application only if they contain
commitments that pertain to the
established technical review criteria,
such as commitment of resources and
placement of successful completers.

Include any other pertinent
information that might assist the
Secretary in reviewing the application
under the Adult Education Act, as
amended by Title II, Part B of Public
Law 102-103.

Instructions for Estimated Public
Reporting Burden

Under terms of the Paperwork
Reduction Act of 1980, as amended, and
the regulations implementing that Act,
the Department of Education invites
comment on the public reporting burden
in this collection of information. Public
reporting burden for this collection of
information is estimated to average 20
hours per response, including the time
for reviewing instructions, searching
existing data sources, gathering and
maintaining the data needed, and
completing and reviewing the collection
of information. You may send comments
regarding this burden to the U.S.
Department of Education, Information
Management and Compliance Division,
Washington, DC 20202-4651; and to the
Office of Management and Budget,
Paperwork Reduction Project, OMB
1830-0512, Washington, DC 20503.
(Information collection approved under
OMB control number 1830-0512.
Expiration date 1/31/93.)

BILLING CODE 4000-01-M
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OMS Approval No. 0348-0040

ASSURANCES — NON-CONSTRUCTION PROGRAMS
Note: Certain of these assurances may not be applicable to your project or program. If you have questions,
awarding

please contact the awarding agency. Further, certain Federal

agencies may require applicants

to certify to additional assurances. If such is the case, you will be notified.
As the duly authorized representative of the applicant [ certify that the applicant:

1.

Has the legal suthority to apply for Federal
assistance, and the institutional, managerial and
financial capability (including funds sufficient to
pay the non-Federal share of project costs) to
ensure proper planning, management and com-
pletion of the project described in this application.

. Will give the awarding agency, the Comptroller

General of the United States, and if appropriate,
the State, through any authorized representative,
access to and the right to examine all records,
books, papers, or documents related to the award;
and will establish a proper accounting system in
accordance with generally accepted accounting
standards or agency directives.

. Will establish safeguards to prohibit employees

from using their positions for & purpose that
constitutes or presents the appearance of personal
or organizational conflict of interest, or personal
gain.

. Will initiate and eomplete the work within the

applicable time frame after receipt of approval of
the awardingagency.

Will comply with the Intergovernmental
Personnel Act of 1970 (42 US.C. §§ 4728-4763)
relating to prescribed standards for merit systems
for programs funded under one of the nineteen
statutes or regulations specified in Appendix A of
OPM’s Standards for & Merit System of Personnel
Administration (5 C.F.R. 900, Subpart F)

. Will comply with all Federal statutes relating to

nondiscrimination. These include but are not
limited to: (a) Title VI of the Civil Rights Act of
1964 (P.L. 88-352) which prohibits discrimination
on the basis of race, color or national origin; (b)
Title IX of the Education Amendments of 1972, as
amended (20 U.S.C. §¥ 1681-1683, and 1685-1686),
which prohibits discrimination on the basis of sex;
(c) Section 504 of the Rehabilitation Act of 1973, as
amended (29 U.S.C. § 794), which prohibits dis-
crimination on the basis of handicaps; (d) the Age
Discrimination Act of 1975, as amended (42
U.S.C.§§ 6101-6107), which prohibits discrim-
ination on the basis of age;

(e) the Drug Abuse Office and Treatment Act of
1972 (P.L. 92-255), as amended, relating to
nondiscrimination on the basis of drug abuse; ()
the Comprehensive Alcohol Abuse and Aleoholism
Prevention, Treatment and Rehabilitation Act of
1970 (P.L. 91-616), o3 amended, relating to
nondiscriminatiom on: the basis of alcohol abuse or
alcoholism; (g) §§ 523 and 527 of the Public Heslth
Service Act of 1912 (42 U.S.C. 290 dd-3 and 290 ee-
3), as amended, relating to confidentiality of
alcohol and drug sbuse patient records; (h) Title
VIII of the Civil Rights Act of 1968 (42 US.C. §
3601 et seq.), as amended, reiating to non-
diserimination in' the sale, rental or financing of
ho\lsmg. (iy any other nondiscrimination
provisions in the specific statute(s) under which
application for Federal assistance is being made:
and (j) the requirements ef any other
nondiscrimination statute(s) which may apply to
the application.

. Will comply, or has already complied, with the

requirements of Titles II and II of the Uniform
Relocation Assistance and Real Property
Acquisition Policies Act of 1970 (P.L. 91-646)
which provide for fair and equitable treatment. of
persons displaced or whose property is acquired as
a result of Federal or federally assisted programs.
These requirements apply to all interests in real
property acquired for project purposes regardless
of Federal participation in purchases.

Will comply with the provisions of the Hatch Act.
(5U.S.C. §§ 1501-1508 and 7324-7328) which limit
the political activities of employees whose
principal employment activities are funded' in
whole or in part with Federal funds.

Will comply, as applicable, with the provisions of
the Davis-Bacon Act (40 U.S.C. §§ 276a to 276a-
), the Copeland Act (40 U'S.C. § 276¢c and 18
U.S.C. §§ 874), and the Contract Work Hours and
Safety Standards Act (40 U.S.C. §§ 327-333),
regarding labor standards: for federally assisted
construction'subagreements..

Authorized for Local Reproduction
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CERTIFICATIONS REGARDING LOBBYING; DEBARMENT, SUSPENSION AND OTHER
RESPONSIBILITY MATTERS; AND DRUG-FREE WORKPLACE REQUIREMENTS

Appba.nushould refer to the regulations cited belowtodeumh\ethecuﬂﬁaﬂonwwhkhtheym
also review the instructions completing this form. Signa
Pm&.'NewRemgeﬂmoon E nndMGRPanBS

for certification included in the
GV‘HQ for compliance with certification requirements under 34
t-wide Debarment and Suspension (Nonprocuremen

(Grants).” The certifications shall be treated as a material

t) and Government-wide Requiremen
uonolbclnponwhkhnhuuwﬂlbep

DMA bcants

-Free Work
when the rtment

of Education determines to award the covered transaction, grant, or cooperative agreement.

1. LOBBYING

As required by Section 1352, Title 31 of the U.S. Code, and

implemented at 34 CFR Part 82, for persons entering into a

gﬁormoperauwa tovuslw,(m,udefundnu
Part 82, Sections 82.105 and 82.110, the applicant certifies

b)No Federal appropriated funds have been paid or will be
md.byoronbehalfoﬂhem\dansned , to any person for
uencing or attempting to influence an officer or employee
of anyagency a Member of Con; mofﬁceroremployec
Congress, or an empl of a Member of Con,
cmnectlonwxlhthem ngofanyFedenlmt.theemaing
into of any cooperative agreement, and the extension,
continuation, renewal, amendment, or modification of any
Federal grani or cooperative agreement;
(b)lhn funds other than Federal a ed funds have
or will be paid to any person for influencing or
&n mlnﬂummofﬁwormpbyuolmyaguwy a
f bu'molCo oremployuof ththh
em o a n connection wi
deu t or cooperal E o

t, the undemgned shall
mpleg:nnd submit Sundus Form - sclosure Form
to Report Lobbying,” ln.o:wdanawithksmwiom.

(c) The undersigned shall require that the language of this
certification be included in the award documents for all
subawards at all tiers (including mbgnnts, contracts under
grants and cooperative agreements, and subcontracts) and that
all subrecipients shall certify and disclose accordingly.

2. DEBARMENT, SUSPENSION, AND OTHER
RESPONSIBILITY MATTERS

Aantdndbyi‘.xetudveOrdalw Debarment and

Suspenno at 34 CFR Pant 85, for
aramagnmsh covered transactions,
defined at 85 85.105 and 85.110 —

A. The applicant certifies that it and its principals:

(a) Are not presently debarred, suspended, for
deharml,Pde:hrtz ineligible, or vol excluded from
covered transactions by any Federal department or agency;
(b) Have not within a three-year

mod ing this
application been convicted of or vil )udgmau nndaved
for commission of fraud or a criminal offense

lhmu,onwd\dngmla\pmpaty
(C)Annotprcm indicted for or otherwise criminally or
wdﬂ:ged Uy governmental entity (Federal, State, or
wlthcommimonohn ollhco&nuenumwdln
panwhﬂ)(b)olthumilmm

(d) Have not within a three-year K:ﬂod preceding th
hcation had one or more public transactions eral. State,
terminated for cause or default; and

B. Where the applicant is unable to certify to any of the
statements in this certification, he or she shall attach an
explanation to this application.

3. DRUG-FREE WORKPLACE
(GRANTEES OTHER THAN INDIVIDUALS)
required by the Drug-Free Workplace Act of 1988, and

emednuCFR 85, Su F, for grantees, as
d uMCFRPmﬁSemom 605 and 85,610 —

A. The applicant certifies that it will or will continue to
provide a drug-free workplace by:

(a) Publishing a statement notifying employees that the
unlawful mmdmbuw{dhmh&Mmov
use of a controlled nubsumbpmhibited in the grantee’s
workplace and s| g the actions that will be taken against
employees for tion of such prohibition;

&?mammgdm free awareness program to

(1) The dangers of drug abuse in the workplace;

(2) The grantee’s policy of maintaining a drug-free workplace;

(3) Any available drug eoumelin& rehabilitation, and
employee assistance programs; and

Gy o vicasions Goturring e Wbt

(c)Maldn hanqmmu\tdu!schemployuwbemgaged
of the
“ Pat?“mbypungnp (Swnacopy

) the em in the statement
pcng:pwfyi:’(. that, upl:y:ndiﬁon of mploymﬂmwnndetbythe
grant, the employee will—

(1) Abide by the terms of the statement; and

aJNodfyﬁnmpbychwﬂdngo{hborhrwnvkﬁonhn

violation of s criminal drug statute mﬂnglnthworkpha

no later than five calendar days after such convictio

(e) the a in writing, within 10 calendar da
Wmdvmgs s mbpu'lgn& ph (dX2) from an =

cmpbyae otherwise receiving actual notice of such

Empbya!olconvhedmpbyasmunprovide

mdu,lndudlngpodﬂonmh.h: Director, Grants

Contracts Service, U emo(Bduudon,tw

Maryland Avenue, S.W 3124, GSA Regional Office
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Building No. 3), Washington, DC 20202-4571. Notice shalt in-
cude the identification number(s) of each affected grant;

() Taking one of the following actions, within 30 calendar days
of receiving notice under submp)\ (dX2), with respect to
iny employee who is so con -

(1) Taking appropriate personnel action against suchan
employees, up to mmmmg termination, consistent with the
rquirements of the Rehabilitation Act of 1973, as amended; or

@ iring such employee to participate satisfactorily in a
:r:hg abuse assistance or rehabilitation lﬂpmvd for

purposes by a mmmmm w enforce-
ment, or other appropriate agency;

&Mak&ng a good faith effort to continue to maintain a drug-

workfh through implementation of paragraphs (a),
), (c), {d), (), and (&h

B The grantee may insert in the s provided below the
mformeperfom\ameofwor{dnmhmnmionwhhthe
ific grant:

ﬁceof?erfomnce(&met address, city, county, state, zip
e)

Check [TJif there are workplaces on file that are not identified
ere.

DRUG-FREE WORKPLACE
(GRANTEES WHO ARE INDIVIDUALS)

As required by the ree Workplace Act of 1988, and
im lemmte:)l’l:&tm 85, Subpart F, for , as
at 34-CFR Part 85, i and 0—

A. Asacondition of the grant, | certify that | will not enga,
in the unlawful manufacture, distribution, dispensing, P”ge
session, or use of a controlled substance in.conducting any
activity with the grant; and

B. If convicted of a crimina:hdemgoﬁm:‘mulﬁng froma
violation occurring durin conduct aaygammhy,
lwﬂlnpond\emsnviaiofsunwr‘dn within 10 calendar
days of the conviction, to: Director, Grants and Contracts
Service, US t of Education, 400 Maryland
Avenue, SW. 3124, GSA Regional Office Building
No. 3}, Washington, DC 20202-4571. Notice shall include
the identification number(s) of each affected grant.

Asthe duly authorized representative of the applicant, I hereby cestify that the applicant will comply with the above certifications.

AME OF APPLICANT

PR/AWARD NUMBER AND/OR PROJECT NAME

NAME AND TITLE OF AUTHORIZED REPRESENTATIVE

mwoo)n, 6/90 (Replaces ED 80-0008, 12/89; ED Form GCS-008, (REV. 12/88); ED 80-0010, 5/90; and ED 80-0011, 5/90, which are
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CertificatibnR ardm Debarment, Suspension, lnehglbxhty and
Voluntary clusnon Lower Tier Covered Transactions

mscemhanontsrﬁumd the rtment of Education lations im Executive Order
12549, Debarment % DGE‘RPan&S lor:lllow:g:ermmac me::tstgd\etlvuhold

and wreqmrexnentssmedaISecuon&s 110
Instructions for Certification

e uw%wa ﬁé?mpmmms the 6.9:15' o P“ﬂ"' e uﬁmw i'tf:ﬁlha

ion set out include daun ti arding

5 Voluma
2. The certification in this clause is a material mw'rmavaaqu %
nmambono‘hﬂupon which reliance was placed without modificatio! halllo\nrthrcovered
was entered into. I it is & transactions and in all solicitations for lower tier
covered transactions.

upmu mﬁm
m md:dm mspen.nonml and/or debarmem ‘doebund smpended, inelj
) g
¥ oy ~ excluded from the covered

mpemvelowuﬁe pant shall provide

iate written notice to mbwhschms jpant may deodﬂhemdhodu\d

Enponlhwbmutednfa mmtﬁve luchnde!ermmenhedl gibility of its
participant learns that its n was rannzgammy b\msnot

mwhenmbmnmdovhamm reqmredlo check the Nonprocurement List

bynuonofchang
awered samon, “debarred,” sc;)ns(med mmqmn mg;shm - f
: esta t of a system o
"suspended " “inel tier covered nmnds m order to render in K:
_pan parlt“'puwn, cavered
mnucnon, principal,” "proposal,” and andinbmaia\oh
excluded,” as usedmthhchme.havuhmun:t? exceed that which is
-eloutlmheDeﬁmnom ient person in the

rules im Order 12549. Youmay
e mog*:u:,.":z“m

S e
m covuu:l ' “%m"*“mz in
vaihbkw Federal

or agency with which
ame:;y pursue available

thbmmu:ﬂon
remedies, including suspension and /or debarment.

Certification

(1) The velower pmteeruu?.bymbmzo n of this tlmnathentnoﬂts
%‘n %mpaudpauoninmgnmdonby Federal oragency

@) Whemthepmwu lower tier participant is unabl tocaﬁfyb ouhummems this
wﬁﬁammw?specﬁvtptﬂdplmm-mdte an explanation my this proposal. 2%

INAME OF APPLICANT PR/AWARD NUMBER AND/OR PROJECT NAME

IPRINTED NAME AND TITLE OF AUTHORIZED REPRESENTATIVE

BIGNATURE DATE

ED 800014, 9/90 (Replaces GCS-009 (REV. 12/88), which is obsolete)
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DISCLOSURE OF LOBBYING ACTIVITIES Approved by OMB
Complete this form to disclose lobbying activities pursuant to 31 US.C. 1352
(See reverse for public burden disclosure.)

1. Type of Federal Action: 2. Siatus of Federal Action: 3. Report Type:

a. contract 3. bid/offer/application a. Initial filin
D b. grant D b. initial N:,’;’p D b. material cgnnge
e s ¢. post-award For Material Change Only:
. loan guarantee year ____ Quarter ___
. loan insurance date of last report
Name and Address of Reporting Entity: ! Reporting Entity in No. 4 is Subawardee, Enter Name

0O Prime 0O Subawardee and Addsess of Prime:
Tier , if known:

Congressional District, if known: Congressional District, if known:
Federal DeparimentVAgency: . Federal Program Name/Description:

CFDA Number, if applicable:

Federal Action Number, if known: . Award Amount, if known:
$

. 2. Name and Address of Lobbying Enti b. individuals Pedonnh;’ Services (including address if
(if individual, last name, first :asme, 1) different from No. 10 ®
(last name, first name, Mi):

(attach Continuation Sheel(s) SF-ULL-A if necessa
. Amount of Payment (check all that apply): 13. Type of Payment (check all that apply):

$ D actual O planned . retainer

. one-time fee
Form of Payment (check all that apply): . commission

O a. cash . contingent fee

S 3 . deferred
O b. in-kind; specify: nature . other; specify:

value

Brief Description of Services Performed or 1o be Performed and Date(s) of Service, including officer(s), employee(s),
or Member(s) contacted, for Payment Indicated in ltem 11: e

{attach Continuation Sheet(s) SFLLL-A if necersary)
Continuation Sheet(s) SF-LLL-A attached: D Yes

e questod Wwough this form s authorized by tele 31 US.C 3
wection 1352. This dinclosurs of lobbying actvitios is & materis) sepressmtsts Signature:
of fact upon whech milancey was placed by the tier shove when this
oneactaon waa mede oF d v Thas denclosurs s mauived ™ Print Name:
3 USC 152 This bnk wil be soponed 1o the Congrom semi
anvaially and will b ovaliehie for public impection. Amy pomen whe falks 4o | Title:
e the requirsd declonss shall be mubject 0 a civil pemaiy of net s then
$10.000 and not mose then §300,000 for sach smch fauss. Telephone No.:
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INSTRUCTIONS FOR COMPLETION OF SF-LL, DISCLOSURE OF LOBBYING ACTIVITIES

This disclosure form shall be completed um whether subswardee or pdme Federal 3t the
initiation or md-mmﬂn JMNIW;‘
udonusz.'lhﬂingdalumh

or attempting to
?r'ﬁ Conﬁnnﬁonsoh'o:h
apply for both the initial filing and
Management and Budget for additional

1. identify the type of covered Federal action for which labbying sctivity is and/or has been secured @ influence the
outcome of a covered Federal action.

2. Identify the status of the covered Federal action.
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Appendix B—

Potential applicants frequently direct
questions to officials of the Department
regarding application notices and
programmatic and administrative
regulations governing various direct
grant programs. To assist potential
applicants the Department has
assembled the following most commonly
asked questions.

Q. Can we get an extension of the
deadline?

A. No. A closing date may be changed
only under extraordinary circumstances.
Any change must be announced in the
Federal Register and apply to all
applications. Waivers for individual
applications cannot be granted,
regardless of the circumstances.

Q. We just missed the deadline for a
previous Department of Education
competition. May we submit the
application we prepared for it under this
competition?

A. Yes. However, the likelihood of
success is not good. A properly prepared
application must meet the specifications
of the competition to which it is
submitted.

Q. I'm not sure which competition is
most appropriate for my project. What
should I do?

A. We are happy to discuss any
questions with you and provide
clarification on the unique elements of
the various competitions.

Q. How can I best ensure that my
application is received on time and is
considered under the correct
competition?

A. Applicants should carefully follow
the instructions for filing applications
that are set forth in this notice. Be sure
to clearly indicate in Block 10 of the face
page of their application (Standard form
424) the CFDA number 84.198, and the
title of the program—National
Workplace Literacy Program—
representing the competition in which
the application should be considered.

Q. Will you help us prepare our
application?

A. We are happy to provide general
program information. Clearly, it would
not be appropriate for staff to
participate in the actual writing of an
application, but we can respond to
specific questions about application
requirements, evaluation criteria, and
the priority. Applicants should
understand that this previous contact is
not required, nor will it in any way
influence the success of an application.

Q. How long should an application
be?

A. The Department of Education is
making a concerted effort to reduce the
volume of paperwork in discretionary

program applications. However, the
scope and complexity of projects is too
variable to establish firm limits on
length. Your application should provide
enough information to allow the review
panel to evaluate the significance of the
project against the criteria of the
competition. We recommend that you
address all of the selection criteria in an
*Application Narrative" of no more than
25 pages in length. Supporting
documentation may be included in
appendices to the Application Narrative.
Some examples:

(1) Staff qualifications. These should
be brief. They should include the
person's title and role in the proposed
project and contain only information
about his or her qualifications that are
relevant to the proposed project.
Qualifications of consultants should be
provided and be similarly brief.
Resumes may be included in the
appendices.

(2) Copies of evaluation instruments
proposed to be used in the project in
instances where such instruments are
not in general use.

Note that a Budget Narrative
describing specific uses of funds
requested in the budget form also is
required. No applications will be funded
without this material. The Budget
Narrative is not included in the 25 pages
recommended. It may consist of two of
three additional <rages.

Q. How should my application be
organized?

A. The Secretary strongly requests
that the applications be assembled with
the SF 424 on top, followed by the
abstract, Partners' Agreement Form,
table of contents, SF 424A budget forms,
Application Narrative, assurances and
certifications, and appendices. Do not

substitute your own cover for the SF 424.

Please include one extra, loose copy of
the SF 424 for use by the Application
Control Center. Please number all pages.
The Application Narrative should be
organized to follow the exact sequence
of the components in the selection
criteria in this notice.

Q. Is travel allowable using project
funds?

A. Travel associated with carrying out
the project is allowed if necessary and
reasonable. The Secretary anticipates
that the project director and one
business or labor representative may be
asked to attend two staff developmental
meetings. Therefore, you may wish to
include the costs of four trips to
Washington, DC in the travel budget.

Q. How can I ensure that my
application is filed on behalf of a validly
formed partnership?

A. The requirements for forming a
partnership and filing an application on

its behalf are explained in 34 CFR 472.2
of the program regulations. A
partnership requires a signed agreement
between at least one entity described in
34 CFR 472.2{a)(1) and at least one
entity described in 34 CFR 472.2(a}(2).
Note that State and local governments—
like any other entities—may not qualify
as partners unless they fall within these
descriptions. For example, under the
regulations a State or local educational
agency or a municipal employment and
training agency is an eligible partner,
but a State or city as such is not an
eligible partner. No agency of the
Federal government is an eligible
partner. Federal employees including
members of the armed services are not
eligible for training. If you are not sure
whether a particular entity is an eligible
partner, please call one of the program
officers listed as an information contact
in the application notice.

Q. Can entities that are not eligible
partners be involved in a workplace
literacy project?

A. Yes. They could potentially be
involved as "contractors,” “helping
organizations," or “sites," as defined in
34 CFR 472.5 of the regulations. Note
that entities that are “helpers" or “sites”
may not receive funds from the grant.

Q. Must the signed partnership
agreement be submitted with the
application?

A. Yes. The agreement is required
both to establish the partnership's legal
eligibility and to ensure each partner's
continuing commitment during the
workplace literacy project. Prior to
submitting an application, partners
should ensure that each partner clearly
understands its role and responsibilities
in the project.

The Department interprets even a
single reference in the application to an
organization as a partner to mean that it
is a bona fide partner in the partnership
and, thus, is required to sign the
partnership agreement. The applicent
should be careful to designate partners,
helpers, contractors, etc. in the same
way wherever they are mentioned
throughout the application. Because
partnership requirements are
established by law, the Department
reviews each agreement form to be
certain that it meets the terms of the law
requiring all entities named as partners
to sign the agreement. The Department
wishes to underscore that if any of the
entities named as partners in the
application have not signed the
agreement form, the application will be
returned to the applicant without further
congideration for funding.

Q. What is meant by a required
percent of non-Federal matching funds’
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A. In this program, the recipient of
Federal funds is required to “match” the
Federal grant by paying at least a
minimum percentage of total program
costs. Total program costs include both
the Federal funds received and the non-
Federal contribution. For example, a
partnership that is required to pay 30
percent of total program costs would
have to contribute $30,000 to match a
Federal award of $70,000 ($30,000=30
percent of $100,000 ($30,000 plus
$70,000)). All partnerships must
contribute at least'30 percent of total
program costs, except that partnerships
may receive full reimbursement for their
necessary and reasonable
administrative costs incurred in
establishing a project during the project
start-up period. That period may not
exceed 90 days, at which time the
project is expected to provide services
to adult workers.

Q. What costs may be included in the
30 percent match (cash or in-kind)?

A. Any cost that can be paid with
Federal funds from this program is
allowable as'match (see Education
Department General Administrative
Regulations, 34 CFR 74.50-74.57 and 34
CFR 80.24).

Q. What costs are not allowed using
project funds (Federal or non-Federal
match)?

A. The following items are not
allowable costs in the National
Workplace Literacy Program:

* Life skills such as balancing a
checkbook, learning to read to children,
writing personal correspondence, etc.

* Personal counseling such as
counseling for alcoholism, mental
health, health, domestic problems, or
housing issues.

* Job skills or vocational training
such as direct training in Statistical
Process Control rather than literacy
skills needed for SPC.

* Computer literacy, defined as any
training above the level of computer
competence needed to operate a
computer-assisted program of
instruction used in a WPL project.
Nonallowable costs include teaching of
word processing, Wordperfect, Lotus,

se, ete.

* Stipends or tuition payments.

* Training of supervisors, other than

0se one step up from targeted workers
such as maintenance crew supervisors.

* Construction costs.

* Institutional allowance.

* Planning and executing national
conferences.

¢ Any unreasonable or unnecessary
cost.

Q. May a project provide vocational
or job training activities?

A. No. Projects must provide adult
education programs that teach literacy
skills needed in the workplace.
Workplace literacy activities include
only the adult education activities listed
in the Description of Program section of
the Notice Inviting Applications. This
list does not include vocational or job
training activities such as auto
mechanics, dye casting, tailoring, and
statistical process control. Workplace
literacy instructions, however, may
enable individuals to benefit
subsequently or simultaneously from
advanced vocational skills training. For
example, this program could support
classes in math skills necessary for
statistical process control but not a
program of statistical process control
training itself. If you are not sure
whether a particular activity is eligible
under this program, please call one of
the program officers listed as an
information contact in the application
notice.

Q. May a project provide training in
operating a computer?

A. Training to operate a computer that
is part of the performance of a job is a
form of vocational or job training and is
not an eligible activity under this
program. However, computers could be
used as a means of instruction if this
were necessary and reasonable under
the circumstances of a particular
project. In such a context, it would be
permissible to ensure that students
possessed those rudimentary skills that
are necessary to interact with computer-
assisted literacy instruction.

Q. How many copies of the
application should I submit and must
they be bound?

A. The original application should be
bound and clearly marked as the
original application bearing the original
signatures. In addition six copies should
be submitted and marked as copies.
Applications should not include
foldouts, photographs, audio-visuals, or
other materials that are hard to
duplicate.

Q. When will I find out if I'm going to
be funded?

A. You can expect to receive
notification within 8 to 9 months of the
application closing date, depending on
the number of applications received and
the number of competitions with closing

_ dates at about the same time.

Q. Will my application be returned?

A. We do not return original copies of
applications. Thus, applicants should
retain at least one copy of the
application.

Q. What happens during negotiations?

A. During negotiations technical and
budget issues may be raised. These are
issues that have been identified during
panel and staff reviews that require
clarification. Sometimes issues are
stated as “conditions.” These are issues
that have been identified as so critical
that the award cannot be made unless
those conditions are met. Questions may
also be raised about the proposed
budget. Generally, these issues are
raised because there is inadequate
justification or explanation of a
particular budget item, or because the
budget item seems unimportant to the
successful completion of the project. If
you are asked to make changes that you
feel could seriously affect the project's
success, you may provide reasons for
not making the changes or provide
alternative suggestions. Similarly, if
proposed budget reductions will, in your
opinion, seriously affect the project
activities, you may explain why and
provide additional justification for the
proposed expenses. An award cannot be
made until all negotiation issues have
been resolved.

Q. Where can copies of the Federal
Register, program regulations, and
Federal statutes be obtained?

A. Copies of these materials can
usually be found at your local library. If
not, they can be obtained from the
Government Printing Office by writing
to the Superintendent of Documents,
U.S. Government Printing Office,
Washington, DC 20402. Telephone: (202)
783-3238. When requesting copies of
regulations or statutes, it is helpful to
use the specific name, public law
number, or part number. The materials
referenced in this notice should be
referred to as follows:

(1) The Augustus F. Hawkins-Robert
T. Stafford Elementary and Secondary
School Improvement Amendments of
1988, Pub. L. 100-297, Title III, sections
301-385.

(2} The Education Department
General Administrative Regulations
(EDGAR) (34 CFR parts 74, 75, 77, 79, 80,
81, 82, 85, and 86).

(3) 34 CFR part 472 (National
Workplace Literacy Program), as
published elsewhere in this issue of the
Federal Register.

|FR Doc. 92-12886 Filed 8-4-92; 8:45 am|
BILLING CODE 4001-01-M
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ENVIRONMENTAL PROTECTION
AGENCY

[FRL-4139-7]

Drait Report: A Cross-Specles Scaling
Factor for Carcinogen Risk
t Based on Equivalence of

Assessmen
mg/kg**/Day
AGENCY: U.S. Environmental Protection
Agency.

ACTION: Request for comments on the
draft report: A Cross-Species Scaling

Factor for Carcinogen Risk Assessment
Based on Equivalence of mg/kg®/ */day.

SUMMARY: Three Federal regulatory
agencies, the Environmental Protection
Agency, the Food and Drug
Administration, and the Consumer
Product Safety Commission, are today
asking for public comments on the draft
report: A Cross-Species Scaling Factor
for Carcinogen Risk Assessment Based
on Equivalence of mg/kg?/*/day.

The report is intended to serve as the
basis for a common and unified science
policy among these three agencies on a
default methodology for determining
equivalence of doses—to be used when
existing agent-specific data are
insufficient for a case-by-case
determination—when extrapolating
results of rodent carcinogen bioassays
to humans.

The public is invited to comment, and
public comments will be considered in
final revision of the report and in the
final adoption of science policies by the
participating agencies on cross-species
exirapolation of equivalent doses in
assessing potential human risks from
putative chemical carcinogens.

Commenters are asked to focus on the
report's discussion of several issues: (1)
The bearing of empirical data on
carcinogenic potencies in experimental
animals and in humans to the
appropriate choice of a dose-scaling
methodology; (2) the use of allometric
scaling as a means for suggesting
appropriate dose scaling methods; (3)
the appropriate use of pharmacokinetic
and other data in defining a default
methodology and particularly in
supplanting such default assumptions
with case-specific, data-based analysis
of dose equivalence; (4) distinguishing
the contributions of pharmacokinetic
and pharmacodynamic factors to
species differences in a carcinogen’s
potency; and (5) the advisability of
adopting the proposed dose-scaling
methodology as a common default
methodology for the participating
agencies.

The complete text of the draft report
is published as the last section of this
notice. .

DATES: The draft document is being
made available for public review and
comment until August 4, 1992.
Comments must be in writing and must
be postmarked by August 4, 1992.
INSPECTION AND COPYING: This notice,
references, supporting documents, and
other relevant materials are available
for inspection and copying from the
ORD Public Information Shelf at the
EPA Headquarters Library, 401 M Street,
SW.; Washington, DC, Telephone: (202)
260-5926 or FTS: 260-5926. The Library
is open daily between the hours of 8
a.m. and 5:30 p.m., except weekends and
holidays.

ADDRESSES: Comments may be mailed
or delivered to: Project Officer for Cross-
Species Scaling Factor Report, c/o
Technical Information Staff, Office of
Health and Environmental Assessment,
U.S. EPA (RD-689), 401 M Street, SW.
(room 3703), Washington, DC 20480.

FOR FURTHER INFORMATION CONTACT:
Dr. Lorenz Rhomberg, Human Health
Assegsment Group, Office of Health and
Environmental Assessment, U.S. EPA
(RD-889), Washington, DC 20460,
Telephone: (202) 260-5723 or FTS: 280
5723.

SUPPLEMENTARY INFORMATION: This
document reports a consensus reached
by representatives of the U.S.
Environmental Protection Agency (EPA),
the Food and Drug Administration
(FDA), and the Consumer Product Safety
Commission (CPSC) in discussions
conducted under the auspices of the
Interagency Pharmacokinetics Group, a
workgroup of Federal scientists dealing
with issues of common interest arising
in the application of pharmacokinetics
to chemical health risk assessment. The
report is a product of the Interagency
Pharmacokinetics Group. It comprises’ _
an analysis of empirical and theoretical
aspects of the cross-species dose-scaling
question, together with an argument for
adopting the method of scaling daily
administered doses by body mass raised
to the % power to achieve presumed
equivalence in lifetime carcinogenic risk
in different mammalian species. These
recommendations have been reviewed
and endorsed by the EPA. the FDA, and
the CPSC.

If such a policy is adopted, it would
replace the current practices in
carcinogenic risk assessment of scaling
deily administered amounts by body
mass (as at FDA) or by body surface
area (as at EPA and CPSC). The
consensus recognizes that there is
considerable scientific uncertainty
around any scaling method; it does not
claim to have overturned these previous
methods with one of superior scientific

validity or reduced uncertainty. Rather, -

in view of the benefits of having the
major practitioners of carcinogen risk
assessment in the Federal government
adhere to a single, consistent
methodology, the proposal provides a
common default procedure to encourage
consistent analyses in cases where
agent=specific information is insufficient
to suggest appropriate dose-
equivalencies on a case-by-case basis.
Such case-specific information is always
to be preferred to the default
methodology proposed herein, and its
development and appropriate use are
encouraged. Since the scaling
methodologies in current use by the
agencies participating in this proposal
are within the span of scientific
uncertainty surrounding the cross-
species scaling question, it is not
proposed to retroactively change or
adjust any risk assessments completed
under current policies.

This document has undergone a
preliminary interagency review under
the auspices of the Ad Hoc Working
Group on Risk Assessment of the
Federal Coordinating Council for
Science, Engineering, and Technology
[FCCSET). This request for public
comment and a concurrent external
scientific peer review will contribute to
the development of a final report on this
topic. This final report of the
Interagency Pharmacokinetics Group
will provide the basis for a
recommendation of a uniform, default
science policy on interspecies scaling for
carcinogen risk assessment, to be
endorsed by the FCCSET Working
Group and used by a broad segment of
Federal agencies.

Dated: May 22, 1992.
F. Henry Habicht II,
Deputy Administrator.

Contents
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A Cross-Species Scaling Factor for
Risk Assessment Based on

Equivalence of mg/kg®¢/Day
L. Introduction

As a matter of necessity, the potential
for a chemical agent to cause toxic
reactions in humans is often
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investigated by exposing and observing
the reactions of experimental animals,
usually rats and mice. This practice
rests on the high degree of physiological,
biochemical, and anatomical similarity
among mammalian species; the
biological reactions in the experimental
animals may be taken as evidence that
humans might show similar responses to
the same chemical exposures. When the
objective is to use the animal data to
predict the degree or probability of
response in humans—that is, when the
aim is quantitative extrapolation—one
must define the dose levels for humans
and animals that are expected to
produce the same degree of effect. For
this, it is necessary to take into account
the pronounced difference in scale
between the tested model organisms
and humans. That is, even if
fundamental similarity is presumed, one
must allow for the fact that humans are
much larger than experimental rodents
and will experience chronic exposure to
a toxicant for a longer lifetime.

Defining such “toxicologically
equivalent” doses has been problematic.
Alternatives that have found use include
scaling daily administered amounts by
body weight or by body surface area;
scaling cumulative lifetime intake by
body weight; equating exposures to
contaminated air, food, or water
according to the concentration of toxic
agent; and others. Despite considerable
study and debate (Pinkel, 1958; Freireich
et al,, 1866; Mantel and Schneiderman,
1975; Rall, 1977; Hoel, 1977; Hogan and
Hoel, 1982; Calabrese, 1983, 1987; Crump
et al., 1985; Davidson et al., 1986;
Gillette, 1987; Vocci and Farber, 1988;
Hill et al., 1886), no alternative has
emerged as clearly preferable, either on
empirical or theoretical grounds. The
various Federal agencies conducting
chemical risk assessments have
developed their own preferences and
precedents for cross-species scaling
methodology. This variation stands
among the chief causes of variation
among estimates of a chemical's
potential human risk, even when
assessments are based on the same
data.

The variety of cross-species scaling
methods in use correctly reflects the
uncertainty about the best procedure,
but the resulting disagreement in risk
estimates results in some awkwardness
in the regulatory arena. Increasingly,
regulatory procedures are being
mandated that establish decision points.,
contingent on whether a certain human
risk level is to be expeeted according to
“generally accepted” risk assessment
procedures. Variation in methodology
frequently leads to ambiguity as to

whether regulatory action should take
place. It has therefore become important
to resolve differences in cross-species
scaling assumptions.

A second impetus for reexamining the
scaling question comes from the
increasing availability of comparative
pharmacokinetic information on toxic
agents. Pharmacokinetic analysis uses
data on absorption of agents into the
body, distribution among the tissues,
metabolic activation or detoxification;
and elimination to develop a picture of
the disposition of a dose by the body
and consequent exposure of the actual
target tissues of toxic action.
Pharmacokinetic differences among
species clearly contribute to the
magnitude of equipotent doses.
However, the appropriate use of such
information for the dose equivalency
question hinges on resolving the role of
pharmacokinetics compared to that of
species differences in the magnitude of
toxic reaction to a given degree of
target-tissue exposure (i.e.,
“pharmacodynamics”). Distinguishing
the roles of these two aspects of potency
scaling has been hampered by
imprecisely articulated rationales for the
various methods.

In view of the above considerations,
the Federal agencies with primary
responsibility for conducting chemical
risk assessments have endeavored to
define a uniform cross-species scaling
methodology and rationale for use when
extrapolating results of rodent
carcinogen bioassays to humans.
Discussions and debate on the issues
have been held under the auspices of the
Interagency Pharmacokinetics Group
(IPG), an ongoing workgroup of Federal
scientists that deals with issues of
common {nterest arising in the
application of pharmacokinetics to risk
assessment. The present report is a
product of the Interagency
Pharmacokinetics Group, and represents
a statement of the consensus
recommendation resulting from these
discussions.

The consensus is that, in the absence
of adequate information on
pharmacokinetic and sensitivity
differences among species, doses of
carcinogens should be expressed in
terms of daily amount administered per
unit of body mass raised to the %
power. Equal doses in these units (i.e., in
mg/kg* */day), when experienced daily
for a full lifetime, are presumed to
produce equal lifetime cancer risks
across mammalian species. This
proposed scaling method has the
advantage of being intermediate
between the two currently used methods
(scaling daily amount by body mass or

by body surface area). It is not merely a
compromise; it is as well supported by
the empirical data on carcinogen
potencies in animals and humans as the
methods it would replace. It also has an
explicit rationale (the concept of
species-independent “physiological
time") that may be derived from
principles of interspecific allometric
variation in anatomy, physiology, and
pharmacokinetics. That is, it can be
interpreted as a correctior. for readily
observable scale differen :es among
species as their essentially similar
biology varies in a regular quantitative
way as a function of size.

The consensus does not pretend to
have solved the underlying scientific
issues. Former methodologies have not
been shown to be in error; the
consensus should not be construed as
overturning previous assumptions and

_replacing them with one of superior

scientific validity. Rather, the consensus
achieves the benefits of having all
Federal risk assessments adhere to a
single, consistent methodology that is in
accord with current scientific knowledge
on the scaling question. Moreover, the
method corresponds to a fully
articulated rationale with explicitly
stated assumptions about the roles and
interactions of various underlying
determinants of carcinogenic potency.
This aids in consistent and scientifically
appropriate application. Furthermore, as
information is gained on how the
biology of carcinogenesis varies among
species, it will be clearer how the
arguments and previous presumptions
should be modified to accommodate
these new insights.

The balance of this document reviews
the evidence and arguments that may be
adduced to address the question of
cross-species scaling of equally
carcinogenic doses, and outlines the
support for the recommended position of
equipotent doses in terms of mg/kg?/ ¢/
day.

II. Approaches to Choosing a Cross-
Species Scaling Factor

There are two broad and
complementary approaches to choosing
a cross-species scaling factor. The first
is empirical; one may seek cases in
which human epidemiologic data allow
a direct estimate of an agent's potency,
and then investigate the success of
various scaling methods in predicting
that potency from animal data. The
second approach is theoretical, and is
grounded in the principles of allometry,
which is the study of the regular
variation in features of anatomy and
physiology as a function of overall body
size. The strategy for this second




24154

Federal Register / Vol. 57, No. 109 / Friday, June 5, 1992 / Notices

approach is to develop a scientific
rationale for a particular scaling factor
by investigating the allometric variation
of the biological features and processes
that influence and underlie carcinogenic
potency.

Clearly, in many cases there will be
agent-specific ways in which humans
and experimental animals differ in a
nonsystematic fashion. These may
include metabolic activation or
detoxification, interaction with key
receptors or target molecules, and
others. Such factors create
unpredictable deviation from the general
pattern of scaling, and must be
discovered and accounted for on a case-
by-case basis. The factor proposed here
is a default scaling factor, by which is
meant one that is to be applied in the
absence of adequate case-specific
infermation. Lacking such information,
one provisionally assumes that the agent
in question is an example of a "typical”
or “average” chemical that follows a
general pattern of cross-species potency
differences. This presumption may be
modified as information becomes
available, but the default assumptions
still serve as the benchmark against
which the new information is evaluated.

A. Empirical Approach

This approach attempts to find a
factor value that is empirically
successful in producing good estimates
of potency in humans from data on
potencies in other species. The
underlying reason why such a factor
works is a secondary consideration. The
advantage of an empirical approach is
that, by directly examining carcinogenic
potencies (rather than influences on
potency, such as pharmacokinetics), all
relevant factors are included. The
disadvantage is that the data are few
and of low resolution. One must hope
that the agent-specific factors, ;
mentioned above, average out to give a
good estimate of the general
relationship.

A number of studies have sought
general scaling factors empirically.
Freireich et al. (19686), testing and
extending the suggestion of Pinkel
(1958}, examined maximum tolerated
doses (MTDs) of 18 antineoplastic drugs
in mice, rats, hamsters, dogs, monkeys,
and humans. LDios were used for
rodents, and were presumed to be an
equivalent level of toxicity to an MTD.
Doses from experiments of different
length were reexpressed in terms of an
exposure regimen of 5 consecutive days,
on the assumption that cumulative dose
is proportional to effect. The authors
concluded that, when doses were
expressed as mg/m? body surface area/
day, good predictions of human MTDs

were obtained from all animal species,
but that body weight scaling of doses
overpredicted human MTDs (i.e.,
underpredicted potency in humans) by a
margin that increased as one
extrapolates from smaller and smaller
species. Since an MTD is intended to be
a dose causing no lethality, while an
LDio causes 10% lethality, the
equivalence of these two end points can
be questioned. Antineoplastic drugs
typically have very steep dose-response
curves, however, and survival near the
MTD is maintained by close monitoring
and intervention, which the rodent LD
determination lack.

Collins et al. (1988, 1990) have found
that the human MTD for 16
antineoplastic drugs is well predicted on
average by the mouse LD;» when doses
are expressed as mg/m? of body surface
area. (If the MTD is considered to be a
less severe end point, in such
compariscns potencies in the larger
species are gverestimated vis-a-vis
those in rodents; a bias would then be
created that would increase the
apparent success of surface area scaling
compared to scaling by body weight.)
That is, if these endpoints of acute
toxicity are taken as equivalent, scaling
doses in proportion to surface area
tends to equalize toxicity across species.
Moreover, Collins et al. (1990) compared
the blood levels (in terms of the areas-
under-the-curve of concentration in
plasma as it declines over time, or “C x
T") that correspond to equally toxic
administered doses and found that these
were an even better predictor, in that
they displayed less case-by-case
variation. These resuits illustrate three
points that are returned to in Section B,
below: (1) Scaling administered doses in

this way tends to equalize blood levels

across species; (2) areas-under-the-curve
of blood concentration can serve as a
predictive measure of the toxic response
to a dose, even across species; and (3)
obtaining pharmacokinetic data on
internal dose measures can increase the
precision of the cross-species prediction
of equivalently toxic doses by
accounting for case-by-case variation.

Travis and White (1988) reanalyzed
the Freireich et al. (1966) data set and
nearly doubled the number of drugs by
adding a similar data set of Schein et al.
(1979). Instead of simply examining the
success of prevously proposed scaling
methods, they used regression
techniques empirically to determine the
optimal power of body weight to
achieve the best fitting allometric
relationship of MTDs across species. For
both data sets individually and for the
combined data set, a power of 0.72 to
0.74 led to the best cross-species

predictions. In the analysis of the
combined data, a power of unity (body
weight scaling) was clearly rejected at
the 95% level of significance, and a
power of 2/3 (surface area scaling) was
barely rejected. The authors discuss the
history of empirical studies of allometric
variation in a number of physiological
features, primarily basal metabolism,
and arque that their result is part of a
general empirical support for scaling by
the 3/4 power of body weight.

The difficulty with applying these
studies to the present question is that
they address acute systemic toxicity of a
rather narrowly defined type rather than
carcinogenesis. Although dose-scaling
for different toxic end points should
have some features in common (notably
pharmacokinetics), it is not altogether
clear how lifelong risks that accumulate
over time (such as cancer risk) should
relate to short-term toxicity dependent
only on immediate insults to target
tissues. :

Some empirical studies of
comparative potencies of carcinogens in
different species have been done. Such
studies face the difficulty of precisely
determining potencies in humans based
on epidemiologic data. There is also
some ambiguity in defining potencies in
animals, owing to the variations in rout
of exposure, sex and strain differences,
varying experimental designs, and so on.
Nonetheless, such studies represent the
direct investigation of the question at
hand.

The National Academy of Sciences
(NAS, 1975) examined the potencies of
six carcinogenic agents in bicassays
using mice and rats and from human
epidemiologic studies. They
recommended as a dose measure
cumulative lifetime amount of agent
administered (in mg) per kg body
weight. Such scaling is more
“conservative" (i.e., predictive of higher
human risk from animal results) than
either surface area scaling or body
weight scaling (from which it differs by
a factor of 35, owing to the lack of
adjustment for differences in length of
lifetime). The NAS conclusion was not
based on formal quantitative
comparison with surface area scaling
(mm” 3/day) or body weight scaling.

The paucity of carcinogen potencies in
humans known directly from
epidemiologic data limits the precision
of such comparisons. Crouch and
Wilson (1979) instead investigated dose
scaling between rats and mice in about
70 ingestion cancer bioassays from the
National Cancer Institute testing
program. They measured potency by the
parameter of a fitted one-hit dose-
response model (in units of risk per mg/
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kg/day), focusing on the tumor site/type
producing the greatest potency
(excluding testicular tumors in Fisher
344 rats, and skipping cases in which
potency was less than twice sensitivity
in either species). A geometric mean of
potencies in each sex (which were
highly correlated) was used.
Interspecies comparisons were based on
the best-fitting line of unit slope on a
plot of the logarithm of potency in rats
against the logarithm of potency in mice.
The intercept of such a line gives the
geometric mean of the factor by which
the rat potency must be divided to give
the mouse potency. Body weight scaling
predicts a factor of one (i.e., equal risk
per mg/kg/day in both species) while
surface area scaling predicts a factor of
about 2.1 to 2.3, depending on the exact
body weights. (For comparison, the
scaling by mg/kg®/4/day, as advocated
herein, predicts a ratio of about 1.8 or
1.9.) The results depend on the strain of
rat used. In the 17 cases of comparison
between Osborne-Mendel rats and
B6C3F1 mice the mean ratio of potencies
was 0.40; these rats were somewhat less
sensitive than mice, contrary to the
expectations of both scaling
methodologies. When Fischer 344 rats
were compared to the same mouse
strain (18 cases) a mean ratio of 4.5 was
obtained, indicating that rats were even
more sensitive than surface area scaling
would expect. (A geometric mean of
these two ratios is 1.3. To attempt
definition of a general mammalian
cross-species allometric relationship
using only two species is fraught with
pitfalls, especially when they are as
close in size as are rats and mice.
Nonetheless, for the purposes of this
discussion one may note that, using
typical body weights—70 kg for a
human, 40 g for a mouse, 467 g for a rat
of unspecified strain, 500 g for an
Osborne-Mendel rat, and 360 g for a
Fischer rat—the ratio of 1.3 implies
scaling by body weight to the 0.89
power.) :
Crouch and Wilson (1979) also
examined ratios of rodent potency to
epidemiologically derived human
Potency, comparing “insofar as
possible" studies with the same route of
€xposure and duration in fraction of a
lifetime. Owing to imprecision in the
epidemiologically based human
estimates, no precise curve fitting was
attempted, but the authors state that
umans appear to be more sensitive to a
mg/kg/day dose by about a factor of 5
Compared to either rats or mice. (Using
the typical body weights listed
Previously, a factor of 5 corresponds to
scaling doses by a power of body weight

of 0.7 and 0.8 based on the rat and
mouse results, respectively.)

A similar comparison of rats and
mice, based on an expanded base of 187
NCI bioassays, was conducted by
Crouch (1983). (Despite the larger
original database, there were only a few
more chemicals in the final analysis,
apparently owing to more stringent
requirements for significance of
portency estimates.) Again, the rat

" strain influenced the results: for

Osborne-Mendel rats the mean ratio
was 0.63 while for Fischer 344 rats it
wasg 2.29. (A geometric mean of these
two ratios is 1.20.) Separate analysis of
males and females changed these ratios
only slightly. An analysis irrespective of
rat strain yielded a ratio of 1.62. (Using
the typical body weights listed
previously, rations of 1.20 and 1.62 imply
scaling by body weight to the 0.92 and
0.80 power, respectively.)

Gaylor and Chen (1988) examined
data on rats, mice, and hamsters in the
extensive database of Gold et al. (1984)
on TDss, the dose (in mg/kg/day)
leading to a halving of the actuarially
adusted percentage of tumor-free
animals at the end of a standard
lifespan. The tumor site/type showing
highest potency (i.e., lowest TDyo) was
chosen to represent the species, and
only agents with responses in both
species were included. For 190
compounds administered in the diet, the
geometric mean ratio of TDsos in rats
and mice was 0.455=1/2.20. That is, rats
were on average about 2.2-fold more
sensitive. (Using the typical body
weights listed previously, this
corresponds to scaling by body weight
to the 0.68 power.) Ratios for other
routes of exposure varied somewhat,
although based on much lower sample
sizes than the ingestion results cited
above. By gavage, 32 compounds had a
mean ratio 1/1.32, in drinking water 10
compounds had a mean ratio of 1.45 (i.e.,
rats were less sensitive), and by
inhalation 7 compounds had a mean
ratio of 1/11.2 (i.e., rats were much more
sensitive).

Chen and Gaylor (1987) investigated
NCI/NTP cancer bioassays of
compounds administered orally to rats
and mice. They compared “virtually safe
doses" (VSDs), defined as doses
associated with a lifetime cancer risk of
one in a million. These. were determined
by the method of Gaylor and Kodell
(1980), i.e., a linear extrapolation was
conducted from an upper bound on a
fitted multistage model dose-response
curve. Thus, both the rat and mouse
VSDs are in some sense "‘upper
bounds."” Chemicals were included if
judged by the NTP to be positive in at

least one species, and when in only one,
if there was at least a positive trend in
the other species for the same tumor
site/type. Unlike the studies mentioned
above, Chen and Gaylor (1987) focused
on Correspondence of VSDs at the same
site and sex across species. VSDs were
expressed in terms of concentration
(parts per million [ppm]); as discussed
further in the following section on
allometry, since intakes of contaminated
media (air, food, water) tend to be
proportional to body surface area, the
expectation from surface area scaling is
that VSDs expressed in ppm would be
about equal across species, while body
weight scaling would expect a ratio of
rat to mouse VSDs to be slightly greater
than 2. Again, the results depend on the
strain of rat used: For Fischer 344 rats
the mean ratio is 1.15, for Osborne-
Mendel rats it is 1.88, and for Sprague-
Dawley rats it is 1.78. Ignoring rat strain
gives a mean ratio of 1.27. These results
are intermediate between the
expectations of surface area and body
weight scaling. For ease of comparison
with other studies, one may convert
these ratios from a ppm basis to a mg/
kg/day basis using empirically based
daily food and water consumption
patterns in rats and mice (for food, 5%
and 13% of body weight for rats and
mice, respectively, and for water, 7.8%
and 17% [U.S. EPA, 1984]). On a mg/kg/
day basis, the rat:mouse VSD ratios are
0.44-0.53 for Fischer rats, 0.647-0.771 for
Osborne-Mendel rats, and 0.69-0.82 for
Sprague-Dawley rats. (The range
reflects using rat:mouse ratios of water
and food consumption, respectively,
which differ slightly.) Using the typical
body weights listed previously, and
assuming a weight of 540g for Sprague-
Dawley rats, these ratios correspond to
scaling doses by body weight to the
0.63-0.71 power (when based on Fischer
rats, which constituted most of the
cases), 0.83-0.90 power (when based on
Osborn-Mendel rats), and 0.86-0.92
{when based on Sprague-Dawley rats).

Metzger et al. (1989) expanded
Crouch'’s (1983) earlier data set by
including all 264 cases from the Gold et
al. (1984) database in which a significant
TDso was obtained in an oral study of
rats and mice (of any strain), i.e.,
including studies that were not in the
NCI/NTP database. A best-fitting line of
unit slope showed a TDx, ratio of 1.46
between mice and rats. This is
intermediate between the ratio of 1.0
expected from body weight scaling and
2.5 from suface area scaling (using the
authors' assumptions about body
weights—this implies a power of body
weight of 0.86).




24156

Federal Register /| Vol. 57, No. 109 / Friday, June 5, 1992 / Notices

A major study of animal-to-human
extrapolation of cancer potencies was
carried out by Allen et al. {1987), and
reported on by Crump et al. (1987, 1989)
and Allen et at. (1988). Twenty-three
chemicals were identified that permitted
quantitative evaluation of potency in
humans and in animals. “Risk-Related
Doses” (RRDs) were calculated, defined
as the average daily dose per kg of body
weight that would be expected to result
in an extra cancer risk of 25% over a
lifetime. Chemicals were included even
if RRD estimates were “infinite” for one
species, as happens when no
carcinogenic effect is observed. Unlike
the studies reviewed above, the Allen et
al. (1987) study considered a large
number of alternative ways of
representing the potency in animals as
well as various methods for
extrapolating the resulting RRDs to
humans. Alternative sets of “risk
assessment assumptions” restricted the
animal database according to various
criteria of experimental design, route of
exposure, and tumor type. Different
levels of averaging results over
experiments, sex, and species were
tried. Finally, different methods for
combining the multiple animal results on
a given chemical into & single measure
of its “potency in animals” were
examined. This complexity allows an
admirably comprehensive look at
animal-to-human extrapolation, but it
also makes manifest a problem that is
latent in the other extrapolation studies:
The performance of a scaling factor
depends on how the animal potency is
characterized. A factor that tends to
overpredict human risk can be
“rescued” by a method for characterzing
animal potency that tends to produce a
low estimate, and vice versa.

When the objective is to examine
alternative dose-scaling factors, it would
seem that the best approach is to
examine analyses that aim at broadly
based and unbiased estimates of the
potency in animals. Risk assessment
practices such as using upper bounds on
dose-response curves and extrapolating
from the most sensitive sex and species
of animal are explicitly conservative;
they may be appropriate science policies
for regulatory purposes, but when the
issue is empirically to choose a best-
performing scaling factor. they introduce
a bias, favoring a less conservative
facter to compensate for their
conservatism and restore a good
prediction of the known human potency.

To compare potencies, Allen et al.
(1987) fit a line of unit slope to the data
of epidemiologically observed log RRD
in humans plotted against the predicted
human log RRD based on the animal

data and the chosen scaling
methodology. The intercept of this line
gives an average ratio of the observed to
predicted potency, with a ratio of unity
indicating unbiased prediction. The
analyses discussed prominently in the
Allen et al. (1987, 1968) and Crump et al.
(1987, 1988) reports show that body
weight scaling leads to a ratio of
approximately one to somewhat less
than one depending on the particular
suite of risk assessment assumptions
chosen (i.e. slightly underpredicting
human risk), while surface area scaling
overpredicts human risk several-fold.

These results are sometimes cited as
tending to support mg/kg/day scaling,
but such a conclusion should be
tempered. The particular choice of risk
assessment assumptions (among many
examined) in the widely cited
is the one with results least favorable to
surface area scaling; most of the
alternatives discussed by Allen et al.
(1987) show that body weight scaling
underestimates human risks by about
the degree to which surface area
overestimates it. Moreaver, these
analyses contain a bias of the sort
outlined above—the animal potency for
a chemical is characterized by the
median of the lower bounds on the
RRDs for the various animal data sets
rather than on best estimates. At present
it is unresolved how much the use of
central estimates of animal risk to
predict central estimates of human
risk—a more appropriate analysis for
resolving the scaling factor—would shift
the results toward favoring surface area
scaling.

Two additional studies of
comparative cancer potencies should
briefly be mentioned, both favoring a -
somewhat more conservative scaling
factor. Raabe et al. {1983) compared
bone cancer risks from radium in watch
dial painters (who ingested radium by
tipping brushes on their tongues) and in
beagle dogs exposed to radium by
injection. Doses were measured as dose
to bone of deposited radium, so this
camparison can be seen as lacking the
pharmacokinetic component of cross-
species differences. Potency was
measured by the relative mean degree of
life-shortening as a function of does. The
authors argued that a cumulative
lifetime radiation dose per unit of bone
seemed to give good correspondence
between human and dog. This result
could be related to mg/kg/lifetime
scaling for chemical agents.

Kaldor et al. (1988) examined
carcinogenic potency of five
antineoplastic drugs, using potencies
derived from bioassays in rodents and

from the secondary tumors the drugs

caused in human cancer patients. They
argued that potency seemed to be
related to total cumulative lifetime
exposure per kg of body weight.

The empirical evidence on cross-
species scaling of carcinogen potencies
can be summed up as follows. The
correlation of agents’ potencies across
species is clearly and strongly
demonstrated. This correlation extends
to humans, so far as is ascertainable
from the limited number of agents for
which potencies can be estimated
epidemiologically. There is a remarkable
agreement among studies that the dose-

methods in current use span a
range that appears approximately
correct. The resolution of the data
available at present, however, does not
permit a clear choice between surface
area and body weight scaling.
Empirically chosen scaling factors tend
to fall in between these two choices in
most cases, but the specific results
depend on the laboratory strains used,
route of administration, details of the
methods for characterizing the
carcinogenic potency in animals, and
the statistical methods used in curve
fitting. The data seem consistent in
indicating that body weight scaling
somewhat underestimates risks in larger
species. The exception is when
Osborne-Mendel or Sprague-Dawley
rats are compared to B6C3F1 mice, in
which comparison the rats are seen to
be less affected even by doses scaled to
body weight. The preponderance of data
are from Fischer 344 rats, however, and
this is the strain used in most modern
bioassays.

Several points should be borne in
mind while interpreting the empirical
scaling data. First, although several
studies are reviewed, they overlap
considerably in their databases; the
individual studies are not independent
tests. Second, the specific results of a
study depend on details of the
methodology. The Allen et al. (1587]
study showed that whether potencies
were averaged over sexes, whether both
benign and malignant tumors were
counted, whether projections were made
for specific tumor sites or for the most
potent site, and other such factors could
swing the analysis toward favoring one
scaling method or another. It is hard
confidently to identify and isolate the
specific contribution of dose scaling
among the many factors that contribute
to the final of human risk.
Third, the epidemiologically based
human potencies that serve as “targets”
for the animal-based extrapolations are
themselves very uncertain and, as in the
animal data, dependent on the specifics
of the methodology used in their
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estimation. As a result of this and of the
previous point, the comparability of
enimal- and human-based potencies
may be problematic. (For example,
potencies calculated from human data
are usually based on cancers that were
the cause of death following partial
lifetime exposure, while animal-based
estimates usually reflect incidental as
well as fatal tumors arising after full
lifetime exposure.) A final point to be
borne in mind is that the report
empirically derived factors represent
averages over large numbers of cases.
Although the means vary over a narrow
range, the individual chemicals show
ratios of potencies in different species
that span orders of magnitude. Most of
the rat-to-mouse comparisons were
within an order of magnitude of the
average scaling relationship, but several
agents showed a 100-fold difference.
Variances of rodent-to-human potency
ratios were higher, reflecting the
uncertain determination in humans and
the lack of standardized experimental
design. The existence of this scatter of
cases around the mean helps to define
the limits to the resolution of any scaling
method and emphasizes the importance
of case-to-case variation. Moreover, it
provides some insight into the
distribution of uncertainty in the cross-
species dose extrapolation step of risk
assessment,

Despite these shortcomings, the
empirical data support the general
practice of scaling rodent potencies to
humans, and show that, on average, the
current methods perform satisfactorily.
Certainly, any method that produces
average results an order of magnitude
higher or lower than the range
represented by body weight and surface
area scaling would be in contradiction
to the empirical data. The data suggest
that a scaling factor in between the
surface area and body weight scaling

can be considered to have empirical
support.
B. Allometric Approach

The complement to the empirical
investigation of potency scaling is a
more theoretical approach that seeks to
identify the biological factors whose
variation underlies the variation in a
carcinogen's potency across species,
and then attempts to adjust for their
effect. Clearly, these factors are
numerous and, for the most part, poorly
understood. Fortunately, there are some
rather simple and general quantitative
patterns in the variation of many
features of anatomy and physiology
across differently sized mammalian
species, representing broad trends in the
way the essentially similar mammalian
system operates in large and small
editions. Although specific processes
acting on specific chemicals can (and
do) deviate from these broad trends, it is
argued below that the general patterns
can provide a benchmark that expresses
the expectation about a chemical's
carcinogenic potency in small mammals
such as experimental rodents and larger
ones such as humans. This expectation
can be refined (or refuted) by case-
specific biological and mechanistic data,
when available, showing how the actual
processes of metabolism and
carcinogenesis differ from the
presumptions of the broad trend
analysis that serves as the default.

The aim of a dose-scaling
methodology is to estimate administered
daily doses to experimental rodents and
humans that result in equal lifetime
cancer risks. That is, the scaled doses
are intended to be “toxicologically
equivalent.” It is useful to recognize two
components to this equivalence. The
first, which might be termed
“pharmacokinetic equivalence,”
concerns adjustment of the administered

dose to a rodent or human so that the
corresponding tissues that constitute the
targets of the agent's toxicity receive
similar exposures to the toxin. The
second, or “pharmacodynamic
equivalence,” relates to the relative
tissue doses that, when experienced
daily for a lifetime, yield equal lifetime
cancer risks. This latter aspect includes,
but goes beyond the question of
“sensitivity"” to address species
differences in the operation of the

.carcinogenic processes as they relate to

tissue does. For both the
pharmacokinetic and the
pharmacodynamic component, scaling
questions arise and the problem of
defining "equivalence” must be faced.

By way of illustration, consider a
hypothetical agent with rather simple
pharmacokinetics (first order
elimination from a single compartment)
given by intravenous injection to a
mouse and a human. As shown in Figure
1, such a compound will demonstrate an
almost instantaneous peak in its blood
concentration, followed by exponential
decline. If the administered doses are
equal in terms of mg/kg body weight,
the peak concentrations are the same in
the mouse and the human, but the
mouse rids itself of this body burden
faster, owing to its more rapid
metabolism and elimination compared
to the human. As a result, the area under
the curve (AUC) of blood concentration
as it declines with time is much less in
the mouse. If the amount injected is
properly adjusted, as illustrated in
Figure 2, a concentration profile can be
achieved in which the initial peak blood
concentration is much less in the human,
and yet is balanced by the compound's
longer persistence to generate an AUC
equal to that of the mouse.
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This example illustrates two points:
that knowledge of a compound'’s
pharmacokinetics can suggest scaling of
administered doses so as to equalize the
exposure of internal targets of toxicity,
and that “equal" internal exposure
requires further definition. The area
under the concentration curve
encompasses both the amount of a
compound that is present and the
duration of its presence, providing a
measure of the compound's opportunity
to interact with the targets of toxicity.
Moreover, since the AUC is the integral
of concentration X time—that is, the
“sum” of many momentary
concentration levels—dividing the AUC
by the time interval over which it is
measured gives the average
concentration during that interval. As
such, the AUC is more representative of
the target organ's total exposure to the
agent than is the peak concentration.
The AUC provides a measure of the
agent's opportunity to participate in
critical reactions at the target site. For
example, for DNA-reactive compounds,
the AUC is predictive of the rate of
generation of DNA adducts (Hattis,
1990), while for moderate levels of
receptor mediated carcinogens it tends
to be proportional to average receptor
occupancy. For such reasons,
pharmacokinetic equivalence is usually
defined in terms of equality of AUCs.

If this hypothetical chemical is
assumed to be a carcinogen, an added
difficulty in defining pharmacodynamic
equivalence is also readily apparent. It
should be remembered that equally
carcinogenic doses are defined in terms
of exposures repeated every day over a
full lifetime. An adjusted daily dose that
yields pharmacokinetic equivalence for
one day's exposure of the target organ
{as illustrated in Figure 2) is repeated for
2 years in the lifetime of a mouse, but 70
years in a human's. Furthermore, if the
agent's stress on the physiological
system at any given moment is not
proportional to its concentration, the
fact that the pharmacokinetically
“equivalent” equal AUCs are achieved
from different time-patterns of target
organ exposure (as seen in Figure 2)
could affect the carcinogenic
consequences. These and other issues
will be discussed at greater length
further on in this document; they are
raised here to emphasize that
pharmacokinetic equivalence need not
lead to carcinogenic equivalence
without first employing further scaling
considerations.

Clearly, actual pharmacokinetic and
pharmacodynamic processes will be
more complex than the simple
considerations mentioned above would

indicate. Nevertheless, there are some
well recognized general trends in
species differences (e.g., the higher
metabolic rate in small mammals, the
longer tumor latency in humans via-a-
vis experimental rodents) that clearly
influence the appropriate scaling of
doses of carcinogens, and for which we
should attempt to account in our scaling
rationale (Boxenbaum, 1982, 1983;
Schmidt-Nielsen, 1970, 1975, 1984; Travis
et al.; 1990; Ings, 1990). An analysis of
the effects of major general trends in
cross-species physiological differences
not only helps guide our choice of
appropriate scaling factors, but it
provides the benchmark against which
increasingly available case-specific data
on the complex details of
pharmacokinetics and carcinogenesis
may be compared. Without such a
framework, the impact of data on a
single component—metabolic activation
of a carcinogen In a target tissue in mice
and humans, for example—is difficult to
guage (U.S. EPA, 1987a,b). The analysis
presented below is not a definitive
solution to the cross-species scaling
problem. Rather, it is presented as an
attempt to accommodate present
knowledge about the major quantitative
trends in comparative anatomy and
physiology into a scaling rationale with
explicity stated assumptions.

The scaling of the myriad
physiological processes that anderlie the
processing of carcinogens and their
toxic effects can be drawn together into
a single scheme by referring to the
concept of physiological time. This
concept proposes that quantitative
differences across mammalian species
in physiological processes can be seen
largely as the consequence of
fundamentally similar anatomical and
biochemical machinery operating at
different rates in differently sized
species, smaller species having faster
physiological “clocks.” By correcting for
these differences in size and time one
can express dose-response problems in
terms of a single scale-free mammalian
system in which scaled doses should
yield equal responses. (It is this very
similarity, after all, that leads us to use
experimental animals as surrogates for
humans in risk assessment.) In the
sections that follow, the issues of
pharmacokinetic and pharmacodynamic
equivalence are considered in turn.

1. Species Differences in
Pharmacokinetics

The physiological time concept
emerges from the study of the allometry
of key physiological and anatomical
variables that affect pharmacokinetics.
Allometry studies the variation in
features {and the consequences of that

variation) as a function of body size and
some other parameters. Most
quantitative features that vary among
mammals are well described by the so-
called allometric equation,

Y =a Wr,

where b is the power of body weight
(W) to which attribute ¥ maintains a
constant proportionality, a. A review of
the large literature on this subject is
beyond the scope of the present paper.
The reader is referred to a number of
excellent reviews (Adolph, 1949;
Kleiber, 1932, 1961; Lindstedt and
Calder, 1976, 1981; Schmidt-Nielsen,
1970, 1975, 1884).

The key point for the present
argument is that there is great regularity
in the value of 4 for certain classes of
attributes relevant to pharmacokinetics
(Travis et al., 1990). Volumes and
capacities (blood volume, volumes of
distribution, organ sizes, lung capacity,
etc.) tend to remain in approximately
constant proportion to body size {i.e.,
b=1.0) in large and small mammals.

Rates, in contrast, tend to maintain
proportionality with body weight to the
3/4 power (i.e., b=0.75). Such rates
include cardiac output, minute volume,
basal metabolic rate and oxygen
consumption, glomerular filtration rate,
and many others. Consumption rates
also tend to scale this way, including
daily intakes of food, air, and water. A
rate that scales in this way becomes
smaller per unit weight (or volume) in
larger animals. For example, a human
has a total cardiac output (mL/min)
about 300 times greater than a mouse,
but in proportion to the human's 2000-
times more massive body, the rate of
blood delivery per gram of tissue is
approximately seven-fold smaller (in
terms of mL/min/g).

Several authors have suggested that
this consistent scaling of rates of
physiological processes leads to a useful
concept of physiological time (Dedrick
et al., 1970; Dedrick, 1973; Boxenbaum,
1982, 1983, 1984, 1986; Lindstedt and
Calder, 1981; Mordenti, 1986; Lindstedt.
1987; Travis et al., 1990). A mouse is
carrying out the same set of
physiological processes as a human, but
each process proceeds at a rate some 7-
times faster. The various processes stay
in proportion to one another, but all of
them are relatively sped up in smaller
species. If one scales the units of t/ime
by dividing them by the fourth root of
body mass (i.e., mine W~ /4 correcting
the physiological time scale) then the
time-course of physiological processes
becomes congruent across species. If
time were measured according to some
internal, physiological standard (such as
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heartbeats, breaths, blood circuit times,
clearance half-lives, etc.), rather than in
minutes, then the rates of
pharmacokinetic processes, the time
course of disposition of a dose, and even
life milestones and lifespan would all be
about equal across species. (As
discussed more fully below, humans
tend to be an outlier in the relationship
of lifespan to W /4, living longer than
expected. Some authors have addressed
this by including brain weight as a
second factor in the allometric equation
[Boxenbaum, 1886].)

This concept is illustrated by the
simple example introduced in the
previous section (shown graphically in
Figure 1}—a single intravenous dose of a
compound to a mouse and a human, and
its subsequent blood concentration as it
is removed from a single body
compartment. (The simplicity is for
illustration; the argument can be shown
to hold for more complex
pharmacokinetic models as well, e.g.,
Travis et al., 1990.) If doses are sealed to

body weight (mg/kg) then initial
concentrations are equal, but the blood
level takes much longer to decline in the
human, owing to slower processing of
the compound. The human has a bood
volume (which is proportional to body
weight) some 2000-fold higher than the
mouse, but the compound must be
cleared from this volume by processes
(metabolism and/or excretion) that
operate only 300-fold faster {or seven-
fold slower per unit blood volume}. As a
result, the human has an area under the
blood concentration curve {or AUC) that
is 7-fold higher. The AUC has units of
[conc.]e[time], e.g., (mg/L)*min.

There are two kinds of scaling one
could imagine to accommodate the
species difference in pharmacokinetic
behavior. The first has already been
illustrated in Figure 2; one could give a
smaller initial dose to the human—one
that is seven-fold smaller in terms of
mg/kg but equal in terms of mg/kg®' *.
The initial concentration is lower, but
this is balanced by the slower removal

to give the same AUC as seen in the
mouse.

Alternatively, one could give the same
initial mg/kg dose, but scale the time
axis, expressing time in "“physiological
time units” (i.e., minutes divided by
W 9. This is illustrated in Figure 3.
Such graphs are sometimes called
“Dedrick plots,” following the
demonstration of Dedrick et al. {1970)
that scaling time in this way leads to
congruity of methotrexate
pharmacokinetics among several
species. The mouse and human curves
are identical on such a graph, falling to
the same concentration after the same
amount of physiologicel time has
elapsed. (Of course, it still takes 7-times
more minutes in a human for a given
interval of physiological time to elapse,
The AUC in the usual chronological time
units is still bigger in the human, but in
units of [conc.]*[physiological time] it is
equal.)

BiLLING CODE 6560-50-M




%.
8
®
4
.
o
&
=
72
=
=
>
]
E
<9
e
2
=)
Z
B
3
=
~—~—
]
.Wa
E
8

3 2-05-0959 3002 ONITHIE
oM CuIw)e’l ‘e |eaiBojoisAyd jo syun ui pesseldxa s| sixe awi
mcm Uaym pesodwiadns ese seAINd 8snow pue uewny ayl °g ainbi4
SL1INN FNWIL TVIID0T0ISAHd
0’8 09 oY 0¢ 000
0

NOILVHLINIONOD




Federal Register /| Vol. 57, No. 109 / Friday, June 5, 1992 / Notices

24163

It can be shown that these two scaling Figures 4 and 5 show blood

approaches—shrinking doses or
stretching the time scale—give
equivalent ways of dealing with scale
differences as long as saturable
pharmacokinetic processes do not figure
prominently (O'Flaherty, 1988). For
example, consider the slightly more
complex case of repeated dosing.

concentration versus time curves for
bolus dosing repeated at regular
intervals. If dosing is daily (i.e., inter-
dose intervals are equal for animal and
human in clock time, as in Fig. 4) then
scaling the bolus amount by W3/ +
achieves an equal area under the curve
after a given number of days, as well as

an equal average steady-state blood
concentration. Alternatively (Fig. 5), one
can give equal mg/kg doses spaced
according to equal intervals of
physiological time (e.g., daily in the
mouse and every seven days in the
human) to achieve the same end.

BHLING CODE 8580-50-M




Federal Register / Vol. 57, No. 108 / Friday, June 5, 1992 / Notices

24154

(eul] Axesy) uewny syl pue (sul| wybi)
esnow eyl ul, . M O} Pajeds sesop Ajrep pejeaday “p ainbiy

SAVQ
0¢ 0Z ol 0
0
1
4
NVINH e
v
N :
-9
)
-8
B
o1
Ll
asnow | '
AR €l

NOILVHINIONOD

ey




0-0§-0999 3000 ONITIE

*(eul) Areay) uewny
ey} ul skep 2 AieAa pue (au Jybyj) esnow ey ul Ajrep pajeedal
“yBiam Apoq 0} pajeos siunowe jo Buisop pajeadey g ainbig

SAVa
0c ot

| 1

NOLLVHIN3IONOD

@
@
Q

=
o

=

S~

o
S
Lo
1)
g
=
)

" |

=

<3

S

2
—
=)

Z

o
)

G

>

5

g

.—m




24166

Federal Register / Vol. 57, No. 109 / Friday, June 5, 1992 / Notices

The foregoing examples are of course
simplified and hypothetical, designed to
illustrate the principles of allometric
variation in physiological rates and
volumes and their impact on the relation
of administered dose to the degree of
“internal” exposure. The same
principles, however, can be shown to
apply to much more complex
pharmacokinetic systems as well,
including multicompartment models,
multiple routes of uptake and
elimination, and multiple metabolic
pathways causing carcinogenic
activation and/or detoxification. The
arguments have been most extensively
developed by Mordenti (1988),
O'Flaherty (1989), and Travis et al.
(1990). The complete elaboration of the
allometry of pharmacokinetics is too
complex to detail hers, but a few ]
important points should be made.

First, the ability to predict the
pharmacokinetic consequences of
variation in the dozens of parameters
that affect a chemical's uptake,
distribution, processing, and elimination
rests on the regularity in their cross-
species variation and the congruence of
these patterns for certain classes of
parameters (rates, volumes, etc.). If
physiological features varied
haphazardly across species, or if all
features had independent allometric
patterns unrelated to one another, then
no dose scaling method could be defined
(W3 4 or any other) to approximate
pharmacokinetic equivalence without
first knowing the compound's
pharmacokinetics in detail.

Owing to their importance, it is well
briefly to examine the starting
assumptions that form the basis of the
allometric, "physiological time" concept
and its predictions. They are: (a)
Volumes and capacities (organ sizes,
blood volumes) retain proportionality to
W; (b) the absolute rates of
physiological processes are proportional
to W3'4 these rates include cardiac
output, minute volume, glomerular
filtration, and the rates of specific
metabolic steps; (c) physicochemical
and thermodynamic properties of
compounds (solubilities in various
tissues) are equal in all species; and (d)
for metabolic pathways with saturable
metabolism, the Michaelis constant (the
substrate concentration at which half
the maximum reaction velocity is
achieved) is invariant, while the
maximum velocity scales as W?' 4 A
corollary to points (a) and (b) is that
when rates are figured relative to body
size (or to a volume, or in terms of
concentration rather than absolute
amount), they scale as W¥4/W = W-1/4,

as illustrated by the cardiac output
example shown earlier.

Most of the above assumptions are
well supported by data on comparative
anatomy and physiology, as detailed in
the allometry references cited
previously. Collectively, they embody
the concept of a basically similar
mammalian physiological and
anatomical plan that varies primarily in
scale from one species to another. The
most problematic issue is the scaling of
rates of individual metabolic
transformation reactions as W/ Not
only are there few data on such scaling,
but some individual metabolic enzyme
activities are shown to vary rather
haphazardly across species (e.g.,
Gillette, 1987; Calabrese 1986a,b).
Several points should be made,
however. First, there are data that
support the proposition of W*/ 4 scaling
in specific cases (e.g., Reitz et al., 1988).
Second, overall metabolic rate (O:
consumption, resting metabolic rate)
clearly scales as W*'% indeed, this is
the issue around which physiological
allometry was developed. Scaling an
individual metabolic step in this way
corresponds to keeping it in proportion
to general metabolism, which seems the
best default. Third, daily intake of
natural toxins (the usual targets of
carcinogen-metabolizing enzymes)
depends on intake of air, water, and
food (which all scale as W*' 9. That is,
scaling detoxification processes in
proportion to their anticipated load also
predicts W3/ 4 scaling.

Consideration of these points leads to
the view that W*/ *scaling of the rates of
individual metabolic transformation
reactions can be viewed as a benchmark
around which different species (and
individuals within a species) vary from
instance to instance. Such variation
does not invalidate the general scaling
argument, nor does it provide evidence
for any different scaling factor. Rather,
the variation simply illustrates that any
single conception of cross-species
scaling can accommodate only the
general trends, not the diversity of
particular instances. Clearly, when data
on metabolic conversion are available in
a particular case, they should be used in
preference to the W?*' ¢ default. In fact,
instances of chemical-, dose-, and
species-specific variation in metabolic
transformation of a chemical may
constitute the principal reason for
deviation from the allotmetric default
assumptions herein laid out.
Accordingly, empirical determination of
such metabolic variation constitutes the
most important pharmacokinetic data
that can be brought to bear on the
estimation of target tissue exposures.

A second major point to bear in mind
about the allometric analysis of
pharmacokinetics is that the cross-
species consequences of variation in the
many physiological parameters depend
not on the individual parameters, but on
their interrelation. It is misleading
simply to examine the scaling of one
component (say, metabolic activation) in
isolation. One must remember that the
many quantitative differences across
species are having their influences
simultaneously: it is their interactions
and net results that determine the
consequences for doses to the tissues.
For example, metabolic rates alone are a
less important determinant of the
fraction of a dose that is metabolically
activated than is the ratio of metabolic
activation rates to rates of other
competing processes (such as renal
clearance) that remove a compound
from the body.

The third major point is that, despite
the variety and diversity of underlying
pharmacokinetic processes that may
obtain from one case to another, the
allometric analysis of pharmacokinetics
makes rather general and simple
predictions about how administered
doses should relate to target tissue
exposures in experimental rodents and
humans. These predictions are:

For a given dosing pattern in which
amounts are scaled to body weight, the
tissue exposures (as measured by areas
under the concentration curve) tend to
be bigger in larger species by the ratio of
human to animal body weight to the 1/4
power {(which amounts to almost seven-
fold for mouse-to-human scaling and not
quite four-fold for rat-to-human scaling).
i the administered amounts are kept in
proportion to W3/ 4 (rather than to W)
the doses tend to be
“pharmacokinetically equivalent™ in the
sense of yielding similar areas under the
curve of concentration over time. Since
daily intakes of air, food, and water tend
to be in proportion to W3/ 4across
species, calling exposures to
environmental media equivalent on a
ppm basis (i.e., when they are equally
contaminated) produces essentially the
same expectation of pharmacokinetic
equivalence as scaling by W?*' 4 (Hattis,
1991).

In fact, all variables containing [time]
in their units will scale in a way that
leads to the human value being bigger
by the ratio of body weights to the 1/4
power. If these variables are
reexpressed in terms of “physiological
time units,” i.e., [time] *W~/4, then their
values are equal across species.

The above conclusions apply to
parent compound and to metabolites,
since (in this generalized scheme)
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metabolites are also subject to scale-
affected clearance processes. In humans
a metabolite may be formed more
slowly, but the amount that is formed
persists longer, resulting in similar
AUCs as seen in rodents. The
pharmacokinetic equivalence applies
not only to an agent's concentration in
blood, but also to concentrations in any
specified organ or tissue. Thus, the
scaling applies to the AUC of the
ultimate carcinogenic species [be it
parent compound or metabolite) at the
particular site in the body that
constitutes the target of carcinogenesis
(presuming the target site to be the same
across species).

The proportion of the administered
dose that ends up having any particular
ultimate fate [e.g., being excreted
unchanged, being metabolized by a
particular biochemical pathway at a
particular site, being excreted as a
conjugate in the urine, etc.) is predicted
to be the same independent of species.
That is, if a mouse given 10 mg/kg of an
agency ends up metabolizing 4 mg/kg
into a form that has an AUC in the
spleen of 100 (mg/L)*min, then the
allometric prediction for a human given
10 mg/kg is that 4 mg/kg will be
metabolized, but the AUC in the spleen
will be 700 {mg/L)*min, owing to the
metabolite's slower clearance.

A difficult situation arises when the
active carcinogen is neither the parent
compound nor a stable metabolite, but
rather a very reactive metabolite,
perhaps an intermediate formed
ephemerally during the course of
metabolic transformation. If this
reactive compound is removed by
spontaneous reaction (rather than
further enzymatic processing) and if
such spontaneous reaction is so rapid
that the moiety never leaves the tissue
in which it is formed, then the removal
rate may no longer be species-
dependent; instead, it may hinge only on
physicochemical properties of the
reactant and its milieu. In such a case, ~
without species differences in
persistence, the AUC of the reactive
moiety in its tissue of formation may be
proportional to the amount formed. Such
AUCs would tend to be equalized when
doses are scaled to body weight, rather
than to W ¥ ¢ (Travis, 1990).

It may be well to reiterate at this point
that the reason for constructing these .
general allometric arguments is to
predict the AUC of the proximate
carcinogenic agency at its site of action

-In those cases (which constitute the
majority of cases at present) for which
no better means exists to determine
relative target tissue doses in rodents
and humans. Clearly, if better means

_ exist to characterize target tissue

exposures, they should take precedence.
Pharmacokinetic modeling of a
particular compound may demonstrate
that the allometric presumptions are in
error. Two possible causes of such error
are: {a) species differences in metabolic
processing that do not adhere to the rule
of proportionality to W ¥4, and [b)
saturation of metabolism in one but not
the other species as a result of
comparing markedly different dose
levels or dosing regimens. The
importance of the “reactive metabolite”
scenario outlined in the previous
paragraph is best determined by case-
specific characterization of metabolic
activation and its effects.
Macromolecular adducts may be
particularly useful in this regard since,
under certain circumstances (including
negligible repair), their accumulation in
a tissue would be expected to be
proportional to the AUC of the adduct-
forming moiety in that tissue.

It must be conceded that, in actuality,
mice and rats are not simply scale-
model humans; certain particular
characteristcs (metabolism among them)
do not necessarily vary in a simple way
with body size. However, the long-
standing toxicological practice of using
rodent exposures to toxic agents as
surrogates for the human experience
rests on the belief that, to a first
approximation, the similarities that stem
from a shared mammalian anatomy and
physiology outweigh the differences.
The species differences in size, uptake
rates, basal metabolism, blood flows,
organ sizes, and so on are clearly
important to acknowledge in any
dosimetric scheme. The allometric

-arguments adduced here attempt to

construct a logical and consistent
framewaork for investigating cross-
species dosimetry. This framework
provides a basis for articulating the
expected consequence of those broad
general patterns of cross-species
difference in size scale and time scale
that we understand, while providing
rebuttable default positions for those
aspects, such as chemical-specific
metabolism, that are less well
understood.

2. Species Differences in
Pharmacodynamics

The overall aim of dose scaling is to
achieve toxicological equivalence across
species. The foregoing section discussed
pharmacokinetic equivalence. For such
results to be useful for carcinogen risk
assessment—that is, to complete the
equation of exposure and tumorigenic
response—it remains to determine what
toxicological consequences to expect
from given target tissue exposures in

humans and animals. As argued earlier,
the principles of pharmacodynamic
equivalence are far from self-evident.

The issues about pharmacodynamic
equivalence fall into three categories.
First, the appropriate measures of
“delivered dose" would seem to depend
on details of the mechanism of toxic
action, details that are frequently poorly
understood. In the foregoing section,
scaling of administered doses was
discussed in terms of tendency to
equalize the AUC, an integrated
measure of target tissue concentration.
Although this is a frequent and widely
accepted measure of a target organ's
exposure to a toxin (Voisin, et al., 1990).
its use as a measure of carcinogenic
equivalence of doses rests on the
presumed proportionality of the rates of
toxicological reactions to the AUC. If
the underlying reactions that comprise
the process of carcinogenicity are
markedly nonlinear with target-tissue
concentration, if they include capacity-
limited steps or magnitudes below
which significant stress on the system is
absent, then proportionality of toxic
response to the AUC (or to any other
easily characterized summary measure
of target-tissue exposure) becomes
problematic. Thus, use of the AUC as an
“equivalent” tissue dose should be
regarded as a default that corresponds
to the presumption that the processes
constituting carcinogenicity operate in
proportion to the concentration of the
carcinogen at the target. In particular
applications, this assumption should be
critically examined, and relevant data
brought to bear, if possible.

The second issue returns to the
question of scale. For corresponding
organs bathed in an equal concentration
of carcinogen, a human will have many
more target cells exposed than a rodent,
only one of which need be transformed
to found a tumorigenic clone. Moreover,
during the course of a full lifetime under
this dosing regime, a human's cells will
be exposed for much longer and undergo
many more cell divisions (NAS, 1975;
U.S. EPA, 1987a). Although this would
seem to suggest a much larger
sensitivity to carcinogens in larger
species, the empirical evidence shows
instead a rough lifetime-to-lifetime
equivalence across species of both the
magnitude of spontaneous cancer risk
and the age pattern of its appearance.
When arguments from first principles
lead to answers that are clearly off
track, it indicates that key factors have
not been brought into consideration. In
this case, the role of species differences
in repair processes may enter. Also, the
number of cells (or cell divisions) at risk
may be less different among species
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than presumed, owing to slower
turnover, stem cell populations that are
not proportional to tissue volume, or
other factors. The point is raised here
simply to emphasize that size and
timespan differences across species may
have key roles in comparative
pharmacodynamics just as they do in
comparative pharmacokinetics, although
the particulars are not clear at present.
In the face of this difficulty, it has been
the ususal practice to assume lifetime
equivalence when projecting
carcinogenesis patterns across species,
an agsumption that has held vp well in
experience. This point will be returned
to below.

The third igsue in pharmacodynamic
equivalence also parallels one in
pharmacokinetics—that of the
uniqueness and species-specificity of
carcinogenic responses that tends to
obscure overall trends and patterns. The
pharmacodynamic reasons for
differences in sensitivity of potential
target organs among species are perhaps
more obscure than the pharmacokinetic
reasons, but they surely exist. As with
the case-by-case particulars of
pharmacokinetic processes, the
idiosyncratic and species-specific
variations in responsiveness to
carcinogenic stimuli create an
unavoidable envelope of uncertainty
around the predictions of a scaling
methodology that can only characterize
the average behavior of carcinogens
overall. When data are available that
enable the investigator to incorporate
knowledge of species differences in the
carcinogenic reactions to a given level
of target-tissue dose, they should be
considered in the analysis and
incorporated when appropriate.

Although certain pieces of the puzzle
of cellular and molecular biology that
underlie carcinogenesis are known, and
despite rapid progress, it not yet
possible to undertake a detailed
analysis of the magnitudes and causes
of species differences in the
carcinogenic process. At present, there
can be no empirical and allometric
characterizations of general cross-
species trends, as has been done in this
report for the pharmacokinetic part of
the equation. One can, however, make
use of the observation of general
lifetime-equivalence, noted above, to
suggest how the insights of cross-species
patterns in pharmacokinetics might be
applied to the question of toxicological
equivalence.

3. Toxicological Equivalence.

When experimental animals and
humans are exposed to a chemical in
such a way that they experience equal
areas-under-the-curve of the proximate

carcinogenic agent (be it the parent
compound, a metabolite, or a reactive
intermediate of metabolism) at the
target of toxic action, then they will
have their susceptible tissues exposed
to equal average concentrations of the
carcinogen over the exposure period.
Over the course of a full lifetime of
exposure, the lifetime average target-
tissue concentrations are equal
(although the total accumulated AUC is
larger in humans, by virtue of their
longer lives). The earlier discussion of
pharmacokinetics argued that, if daily
administered doses are scaled in
proportion to W 3/ 4 (or if exposures of
equal duration are equated on a ppm
basis), such equality of resulting AUCs
tends to result across mammalian
species.

If the empirical principle of lifetime-
to-lifetime equivalence is applied, then a
possible presumption is that such
pharmacokinetically equivalent lifetime
exposures (in terms of equal average
concentrations of the carcinogen at its
target) should be equivalent in the
degree of lifetime cancer risk they
engender (although other interpretations
of the consequences of pharmacokinetic
equivalence are possible). That is, it
may be assumed that equal carcinogen
concentrations at the target lead to
equal degrees of impact at the cellular
level which, if continued for a lifetime,
yield equal lifetime probabilities that a
tumor will be caused in that target
organ.

The reasons for approximate lifetime
equivalence in the carcinogenic process
among species of different body size and
lifespan are not clear. One can,
however, rationalize this observation by
extending the concept of physiological
time from pharmacokinetic processes to
cover pharmacodynamic processes as
well. The following section explores this
approach.

4. A Physiological Time Approach to
Toxicological Equivalence

It is helpful to begin by considering
the case of "zero" dose, i.e,, by
examining background or spontaneous
carcinogenesis. Although the common
cancer types differ somewhat, humans
and experimental animals have roughly
similar lifetime cancer rates. Moreover,
the latency periods are greatly different
in animals and humans, but in a way
that is roughly proportional to lifetime.
Age-specific incidences are also roughly
parallel when time is measured not in
years, but on a lifetime scale (Cutler and
Semsei, 1989). If these equivalencies
were not so, we would either never see
tumeors in experimental animals (since
they would die of other causes before
the 20-to-40 year latency was

completed), or we would find humans to
be overwhelmed with spontaneously
arising tumors during childhood. These
results from spontaneous carcinogenesis
appear to be paralleled by chemically
induced cancers, in that such cancers
also arise and progress on a “lifetime”
time scale in experimental animals and
humans. -

The above results suggest that
carcinogenesis proceeds more slowly in
larger animals, in a way that makes its
progress roughly constant per lifetime,
rather than per unit of clock time. This is
in accord with the current risk )
assessment practice of equating lifetime
cancer incidences in humans and
rodents. It would seem that the concept
of physiological time—that large
animals earry on their life processes at
an overall slower pace than smaller
ones—proves as useful in examining
pharmacodynamics as it does for
pharmacokinetics. As argued in the
previous section, the rates of the
underlying pharmacokinetic processes
tend to operate in proportion to a size-
dependent physiological time “clock,”
which allows appropriate scaling to
explain and correct for species
differences in pharmacokinetic end
points.” In the case of carcinogenesis,
the component physiological features
and processes are less easily observed,
but the “pharmacodynamic end point”
can be seen in the above-mentioned
cross-species patterns of spontaneous
carcinogenesis. In sum, not only may
“pharmacokinetic time” vary among
species in a regular way,
“pharmacodynamic time” may do so as
well. Total lifespans of different species
generally scale in rough proportion to
W ' ¢ (Sacher, 1959; Lindstedt and
Calder, 1976, 1981). (In terms of the
physiological time concept, the
“processes of living” that proceed at a
rate proportional to W * “—or on a per
kg basis, to W ~*/4—go slower in a
larger animal, and so take chronological
time in proportion to W*/4to go “to
completion.”) Hence, the two
physiological time scales are guite
similar. However, humans live longer
than their allometric prediction by about
a factor of five.

The above discussion of
pharmacodynamics suggests that
carcinogenesis (in common with other
physiological processes) proceeds more
slowly in humans than in rodents, in a
way that tends to be equivalent on a
lifetime basis. Together with the
pharmacokinetic resulits outlined
earlier—namely, that scaling daily
administered doses in proportion to
W 3/4tends to result in
“pharmacokinetically equivalent”
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exposures to corresponding organs and
equal steady-state concentrations of
agents and their metabolites—this
suggests that administered doses of
carcinogens be considered equal in
lifetime risk when expressed in units of
mg/kg ¥ ¢/day. One possible
interpretation of this line of reasoning is.
that tissues experiencing equal average
concentrations of the carcinogenic
moiety over a full lifetime should be
presumed to have equal lifetime cancer
risk. Under the arguments on
pharmacokinetic allometry set out
earlier, such equality of average
concentrations would tend to be
produced by daily administered doses
scaled in proportionto W34 However,
if the pharmacokinetically equivalent
doses can be obtained by experimental
means, under this line of reasoning, such
results could replace the allometric
presumptions, and equal risks would be
expected when average daily AUCs are
equal (or equivalently, when average
concentrations are equal). If the default
allometrically based assumptions about
pharmacokinetics are adhered to by a
particular compound, the introduction of
data in place of assumptions will leave
the answer unchanged. Other
interpretations of the question of the
cross-species toxicological equivalence
of delivered doses are possible, and the
issue remains one on which further
insight would be helpful.

If we use a scale of pharmacodynamic
time based on the equivalence of
lifetimes; then the 35-times larger
exposure of human tissues to
carcinogens that results from a lifetime
of doses scaled by mg/ W3/ 4/day
results in an equal lifetime cancer risk
because the affected physiological
processes of carcinogenesis themselves
are operating more slowly (by
assumption, 35-times more slowly). A
given span of clock time that a tissue
spends under a given concentration
regime yields less risk in a human (since
the tissue has spent less
"pharmacodynamic time" exposed).

[t should be clear that not every
empirical measure of “internal dose” is
equally informative about species
differences. As noted earlier, the amount
of a dose metabolically activated, for
example, may be equal in a mouse and a
human, but the human's AUC of
metabolite atthe target may be much
larger, If an empirical measurement or
modeled result is to be used as a
surrogate for “internal dose™ in a cross-
Species extrapolation, its value in
animals and humans should be
compared to the predictions of the
default assumptions of allometrically
scaled pharmacokinetics (which should

be aided by a full analysis of the
uncertainties in the available data and
of reasonably likely alternative
pharmacokinetic modeling approaches).
With this kind of analysis, it is possible
to judge whether those default
assumptions have actually been
contradicted by data for the case at
hand.

Once again it should be stressed that
the arguments set out here are intended
as defaults. They attempt to gauge the
expected effect of known major cross-
species trends in the rates and
magnitudes of the underlying
physiological processes, both in the
internal disposition of a dose and Its
subsequent carcinogenic effect. Just as

the pharmacokinetic presumptions may -

be able to be replaced with sufficiently
validated case-specific modeling, the
pharmacodynamic presumptions may be
replaced with suitable biologically
based dose-response models. The true
pharmacodynamic situation is clearly
more complex than represented here. In
particular, there may be dose-rate
effects, in which higher concentrations
have more-than-proportionally stronger
effect (Hattis, 1890). The effect of one
moment's exposure may also depend on
age or on the degree of exposure earlier
in life. Such effects have no
generalizable patterns, however, and
cannot serve as a basis for default
scaling of effects. Again, we seek a
simple default principle to guide our
expectations, while allowing for the use
of case-specific experimental or
epidemiologic ingights (when available)
to improve the estimate based on the
simplifying assumptions.

1t shouid also be pointed out that this
scheme, with its explicit treatment of
time, pharmacokinetics, and
pharmacodynamics, provides a
conceptual framework for examining
such crucial emerging issues as risks
from partial lifetime exposures,
potencies in children vis-a-vis adults,
and other similar questions. Failing to
provide such an explicit argument from
stated assumptions dooms a scaling
factor to be inapplicable to such
questions and provides no means for
incorporating biological insights, such as
data on pharmacokinetics and
mechanism of action, when they are
available.

111 Discussion

This proposal aims at arriving at a
very broad generalization about
carcinogen exposures that can be
considered of equal risk in experimental
animals and humans—one that can be
applied to potentially carcinogenic
chemicals lacking adequate information
on pharmacokinetics and mechanisms of

action. It attempts to provide a rational
basis for a prima facie characterization
of potential risks in humans, consistent
with our empirical knowledge of
carcinogen potencies in animals and
humans and with the known general
consequences of species variation in
body size and the rates of physiological
processes.

To achieve this wide applicability and
generality, it is necessary to rely on
simplified, broad patterns and trends of
biological variation, while bypassing
many details and causes of case-by-case
variation. This is not to deny the
importance of these details, nor to
denigrate the value of case-specific data
that show species- or dose-related
differences in uptake, metabolism, or
physiological actions of putative
carcinogenic agents. To the contrary, the
intention is to provide a framework for
the use of such data, allowing (and
indeed, encouraging) one to go beyond
the prima facie case based on overall
trends to address the impact of specific
knowledge about the chemical and its
actions.

The empirical data on carcinogen
potencies estimated in various animal
species and in humans demonstrate the
large variability involved. Although
scaling doses by W *'4, as proposed
herein, characterizes the trend fairly
well, individual chemicals may deviate
from this overall pattern by two orders
of magnitude or more in either direction.
In the case of the allometric arguments,
there are dozens of points in the chain of
inference where one could raise
counterexamples to simplifying
assumptions, arguing that the
generalized W * *scaling method
thereby would over- or underestimate
human risks for that case. For example,
Gillette (1985) lists a number of
physiological factors with high
variability that would influence the
accuracy of extrapolation of a dose's
toxicity to an exposed human, not the
least of which is the 20-to-50-fold
variation among individual humans in
their ability to take up and metabolize
an agent and to repair any resulting
damage.

The existence of such underlying
variation means that the extrapolation
of chemically induced risks observed in
one circumstance (say, in a mouse
lifetime cancer bioassay) to another
(say, to people exposed to
environmental pollutants) needs to be
carefully and properly interpreted.
Clearly, the projection of an equivalent
dose is not merely a conversion of units,
with the resulting human dose achieving
an equal factual standing to the original
animal observation. The projection is an
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hypothesis, formulated in the face of
uncertainty. In the most basic case—
when there {s little additional
information that may be brought to
bear—this hypothesis is framed in terms
of the general features of anatomical
and physiological differences among
species that should affect all chemicals.
It represents a best guess based on
general principles and the recognition of
overall trends. This best guess is
surrounded by an envelope of
considerable uncertainty, owing to the
dozens of particulars that make each
chemical’s disposition and toxic effects
in various species unique, despite the
overall trends. When applicable
pharmacokinetic and mechanistic
insights into the particular chemical and
its actions are available, they can (and
should) be used to refine the projections
by identifying and accounting for these
chemical-specific factors.

Every projection of human equivalent
dose, no matter how sophisticated, will
have associated with it both uncertainty
and variability. The uncertainty
concerns whether the scaling method
employed has correctly embodied and
utilized the information at hand (be it
general cross-species trends over all
chemicals or case-specific insights from
pharmacokinetics and mechanistic
studies). The variability arises because
even & sophisticated projection, when
applied to a population of cases, will at
best predict the mean of an array of
actual values that reflect the myriad
individual factors that no analysis can
completely take into account. The “true”
dose of equivalent risk will vary among
exposed humans according to how each
individual deviates from the overall
human norm, owing to genetic factors,
environmental influences, age, sex,
lifestyle, and countless details of
personal history.

The goal of a cross-species scaling
methodology, then, is not to arrive at
“true” values of equivalent does under
all circumstances (for this is impossible,
even in principle). Rather, it is to
embody correctly and without bias the
impact of the information at hand,
providing rational estimates that take
into account what is known, recognizing
that true values will vary around this
estimate as a result of case-by-case
particulars, many of which are either
unknown to vary among the individuals
for whom the projections are being
made.

The proposed scaling of daily
administered doses of putative
carcinogens by W * is intended to be
such an unbiased projection; i.e., it is to
be thought of as a “best” estimate rather
than one with some conservatism built

in to assure that any error is on the side
of being overly protective. It should not
be interpreted as a “'safety factor” or
other intentional bias designed to “err
on the side of safety.” Thus, it is to be
expected that some individual
compounds will have their human
potencies overestimated by this
procedure, while others will have them
underestimated.

This having been said, it must be said,
it must be acknowledged that there is
considerable uncertainty about the best
scaling method to achieve this unbiased
projection. In particular, the empirical
data on comparative carcinogen
potencies are also compatible with both
body weight and surface area scaling,
the methodologies that we propose to
abandon in favor of W *' 4 scaling. The
W ¥4 gcaling is chosen both to achieve
unity of defauit methods and because it
can be related to an explicit rationale
based on allometric variation of the
underlying anatomy and physiology.
Former methodologies have not been
shown to be false, however, and it is
considered that risk assessments
conducted under these methodologies
are not in need of revision on account of
any agreement to utilize a common
methodology in the future.

The utility of the “physiological time”™
concept for understanding the patterns
of cross-species differences in a
carcinogen’s action lies in its simplicity
and generality. Because organ volumes
tend to share a common pattern of
allometric variation, while rates of
physiological processes share another,
the general predictions of cross-species
differences is independent of specific
hypotheses about target organs or
mechanisms of action. One could, for
instance, envisage an alternative
allometric formulation that, rather than
relying on overall patterns for
unspecified organs in all mammals,
focuses instead on the details of specific
organs (common target organs or sites of
metabolic transformation, say) in
specific laboratory animal strains and in
humans. For example, instead of relying
on the approximation that breathing
rates vary as W ¥4, one could make
precise measurements of rates in
BBC3F1 mice and in the humans whose
risks are being evaluated. The utility of
such an approach for a default scaling
factor is doubtful, however, since the
generality of the argument is lost, and
the analysis becomes contingent on the
details of the specific physiological
hypothesis being elaborated. If such
specificity is possible in an individual
instance, it should become part of the
case-specific pharmacokinetic and

pharmacodynamic analysis that
overrides the default methodology.

It is sometimes suggested that there
should be more than one “default”
scaling methodology, with different
generalized procedures to be applied to
different classes of chemical
carcinogens. At present, it is not clear
how such division of cases would be
made, however, nor what the
consequences on a generalized method
should be. For example, tissue area-
under-the-curve of the toxic moiety
would seem to be the best prima facie
dosimeter for the effects of both
genotoxic and non-genotoxic
carcinogens on their target organs.
Similarly, the general allometric
arguments for how AUCs are expected
to vary across species apply both to
agents active as the parent compound
and to those requiring metabolic
activation.

A possible exception to this pattern
has been mentioned earlier. The

lized allometric pattern assumes
that the rate of clearance of a metabolite
from the target site of toxic action, like
other rates, scales in proportion to W?*,
If a compound acts through a very
reactive metabolite that is
spontaneously and fully deactivated by
purely physical-chemical processes
within the target tissue itself, then the
rate of detoxification may be species-
independent, and the AUC may be more
related to the amount metabolized,
which by default is expected to retain
proportionality to body mass (Travis,
1990). Such a situation is not only
plausible, it may be frequent. There is
no particular indication from the
empirical data, however, that different
rules apply to metabolically activated
compounds. Moreover, since the
reactive intermediate scenario breaks
the symmetry of the physiological time
argument, it is difficult to know exactly
what the carcinogenic consequences
should be. This remains an important
problematical area that requires future
attention. For the present, however,
there do not seem to be grounds for
specifying when and how one should
alter the default proposal.

The analysis presented herein is
oriented around scaling doses so as to
yield equal areas under the carcinogen’s
concentration curve at the target site.
This definition of equivalence of target
“doses” is in line with common practice.
The AUC provides a measure of the
agent's opportunity to interact with the
target. Equal AUCs over a fixed time
interval correspond to equal average
concentrations of the agent during that
interval. it should be borne in mind.
however, that other measures of target
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tissue dose might be more appropriate
for specific mechanisms of
carcinogenicity. For example, if a critical
concentration must be reached or if
there is a nonlinear dependence of toxic
stress on concentration of the agent.
Such alternative have no generalizable
consequences or patterns, however, and
there is no evident way to bring them
into a default methodology. When case-
specific pharmacokinetic analysis is
undertaken, careful attention should
also be paid to the measure of target
tissue dose that is being considered to
yield equivalent lifetime carcinogenic
effect, and alternatives should be -
examined.

When AUCs from daily exposures are
equal, then average concentrations of
the agent at the target sites are equal.
And when dosing producing equal daily
average concentrations is continued for
a lifetime, then average lifetime
concentrations are equal. If one
presumes that such average lifetime
concentrations yield equal cancer risk,
then the argument follows common
practice and is in accord with the
general finding that age-specific tumor
incidence patterns tend to be congruent
across species when expressed on a
lifetime scale. (Other presumptions
about the impact of such equal
concentrations can be held, however.)
The underlying biological basis for
lifetime equivalence, and the conditions
under which it might be violated, are not
clear at present. This is an area in need
of further investigation, and increased
understanding will be key to
determining how to scale the results of
cell-kinetically based models of
carcinogenesis from animal models to
humans,

It should be borne in mind that the
arguments for scaling doses by W 3/ 4
have been cast in very general terms to
reflect constant, low-level, lifetime
dosing and consequent lifetime cancer
risks. Care should be taken when
applying the methodology to specific
exposure scenarios that deviate from
this pattern, For example, the allometric
arguments are adduced for variation
among mammals. Other groups of
animals have their own characteristic
allometric patterns, but they are
different than the mammalian ones. To
extrapolate across classes of
vertebrates with the proposed
methodology, for example, would violate
the basic presumption of the variation in
a basically similar anatomical and
physiological plan among differently
sized mammals.

The allometric patterns relied on by
the present argument represent variation
@mong species for adult organisms.

Allometric patterns among variously
sized individuals of the same species
can (and generally do) differ from the
pattern seen from one species to
another. The metabolic and lifespan
patterns across species do not really
describe variation among differently
sized humans, for example. In other
words, the scaling arguments presented
here do not necessarily apply for the
adjustment of doses to larger and
smaller humans. In such cases, it is
probably preferable to use mg/kg
scaling (although the difference between
this and W 3/ 4 scaling is minor).
Similarly, the allometric patterns
describing the changes within an
individual as he or she grows and
matures from child to adult generally
differ from both the cross-species
pattern and from the variation among
differently sized adults. Compared to
adults, children do have faster
metabolic rates and greater intakes of
food, water and air per unit of body
weight, but these relations are not well
described by proportionality W 3/4, as
they are across species. Moreover,
children also have proportionally faster
rates of cell division (i.e., both
pharmacokinetic and pharmacodynamic
time are accelerated compared to
adults). This a complex and problematic
issue that is beyond the scope of the
present document. It is deserving of
further study. At present, it seems most
reasonable to follow current practice,
i.e., to scale doses for adults and
children (and for differently sized
adults) on a mg/kg basis. For similar
reasons, the present scaling arguments
provide no special insight into the
problem of partial lifetime exposures.

Finally, it should be borne in mind
that the scaling arguments are made for
similar levels and patterns of exposure
in animals and humans. When
experimental animals are exposed to
much higher levels than humans (as is
common in carcinogenicity bioassays)
there is the possibility of saturation of
metabolism in animals that is not shared
with human exposures. Such effects will
obscure the usual pattern of equivalence
of internal doses projected on the
assumption of similar exposure regimes.
In other words, dose scaling cannot
solve the high-to-low-dose extrapolation
problem, which must be addressed by
other means. Case-specific
pharmacokinetic analysis can, however,
provide very valuable insight into
differences in target tissue doses
between rodents at high bicassay
exposures and humans at much lower
exposures.

IV. Conclusions

This notice is an announcement of a
consensus reached by the
Environmental Protection Agency, the
Food and Drug Administration, and the
Consumer Product Safety Commission
to consider that lifetime cancer risks
will be presumed to be equal when daily
amounts administered are in proportion
to body weight raised to the 3/4 power.
It should be reiterated that former
methodologies have not been shown to
be in error, and this agreement should
not be construed as overturning those
practices with one of superior scientific
validity.

The empirical data on comparative
carcinogenic potencies in different

_species support the general practice of

scaling rodent potencies to humans, and
show that, on average, current methods
perform rather well. The data are not of
sufficient resolution, however, to
distinguish between surface area and
body weight dose scaling. The data are
fully consistent with the proposal
contained herein for scaling by body
weight to the 3/4 power.

Theoretical support for scaling
carcinogen doses by the 3/4 power of
body weight is available from analysis
of the allometric variation of key
physiological parameters across
mammalian species. Such an analysis
has the benefit of providing an
articulated rationale for the scaling
methodology and of setting out the
underlying assumptions explicitly.
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